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which is needed to compress a pound of air to any given and delivery. If it requires 100 horse-power to compress 
pressure is that which is required to compress it isother- isothermally a certain quantity of air per minute to a 


Durie the last fifteen or twenty years the use of mally—that is to say, with the temperature maintained given pressure, then that compressor would have 100 per 
compressed air, not only for the purpose of transmitting |.at the normal throughout the process of compression cent. total efficiency which, apart from engine friction, 


wer to distances, but as a useful medium for employ- 
ment in many industrial processes, has made such great 
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ides, that the building of air compressors has become a a bane 1: EC 
important department of mechanical engineering. “e — "BT z 1 pry MWS 

Ttis not very long since the firms who were devoted to the 2a AS 


construction of air compressors could almost be counted 
on the fingers of one hand, and now, in this country 
alone, there are more than twenty firms devoting a 
large part of their energy to the manufacture of these 
machines. The development of the use of compressed air 
as a means for transmitting power appears the more Po i 
remarkable when it is remembered that during this same & Ga 
riod the use of electricity for the same purpose has 
grown enormously. 

In those cases where it is equally admissible to use | 
compressed air or electricity, the discussions as to the aes Rae a 
relative merits of the two have been long and heated, and 
the advocates of each system have backed their arguments 
with forcible reasoning. This is especially true where 

wer is to be transmitted in coal mines. It cannot be 
denied that both systems have their decided merits and - 
demerits ; but the fact that compressed air has not only eS Fon ia 
not been ousted front its leading position by electricity, . 
but has itself made great advances, must surely be an 
indication’ that it possesses intrinsic qualities of its own, 
which in many instances make its use imperative. It 
is still a disputed point as to how far clectrie trans- 
mission is safe for use in fiery mines. Suction Valve. 

The fact that compressed air continues to occupy such gt 
a strong position as a means of transmitting power is ! 
largely due to its cheapness, its cleanliness, and to the 
simplicity of the processes involved in its use. In some 
special cases the fact that the exhaust air, after it has 
done its work, can be used to support life and light and for 
cooling, is a factor much in its favour; this is the case in 
mines and in underground and submarine workings. It 
will presently be seen that, besides its use for pure and 
simple transmission of power, the air itself can be 
employed in many processes where, on account of the 
peculiar character of the work, they could not be carried 
out by any other means. 

What takes place during the compression of air is 
pretty well known. When air is compressed, all the 
work done upon it is converted into heat, whose imme- 
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diate effect is to raise the temperature of the air, causing F Fitted bolts ™. 

it to occupy at a given pressure a greater bulk than if it j.-¢- 1} 

were at its original normal temperature. This heating of - : ; 
the air causes a loss of power in two ways—first, by Lae P'S ee 


inereasing the work which has to be done in compressing 
and discharging the air; and, secondly, by a shrinkage 
taking place in the air pipes. The least amount of work 
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Fig. 2.—SECTION OF AIR CYLINDER 
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Fig. I-SINGLE STAGE COMPRESSOR—SIR WM. ARROL AND CO., LTD. 
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could effect this compression by the expenditure of only 

100 horse-power. This is never possible in practice, and 
| there must always be some heating of the air. One of 
the objects of air compressor design is to reduce this 
| heating as far as possible, and so reduce the consequent 

loss and raise the efficiency. This heating of the air is 
| the cause of the first loss. In addition there is the 
| unavoidable friction of the moving parts, whether steam- 
engine friction, air-cylinder friction, or the friction of the 
| rotating parts in belt-driven and electrically-driven 
| compressors. 

Besides these two main causes of loss of power between 
its source and the compressed air there are numerous 
smaller losses, due to the friction of the air in passing 
through the ports and valves, the work needed to raise 
automatic valves, and so forth. The ratio of the work of 
isothermal compression to the actual work required is 
often called the commercial efficiency. In the case of 
steam-driven compressors this is the ratio of the 
isothermal work to the combined area of the indicator 
cards taken from the steam cylinders. This is possibly 
the best form in which to reckon the efficiency of a com- 
pressor, because it takes into account all the possible 
sources of loss to which a compressor is liable. 

Another point to which most designers pay a great 
deal of attention is the volumetric efficiency, that is, the 
ratio of the actual volume of air at atmospheric pressure, 
or free air taken into the compressor per minute, to the 
volume swept out by the low-pressure air piston in the 
same time. 

The requirements to be fulfilled by an air compressor 
which is to be in all respects satisfactory to the user are 
the following:—The volumetric efficiency should be high ; 

| the power-cost of running the machine ought to be low, 
or, in other words, the commercial efficiency should be 
| high; the cost for repairs and upkeep should not be high ; 
| and, of course, the first cost must be as low as is com- 
| patible with the other qualities. To these qualifications 
it is often necessary to add that the compressor must 
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occupy little floor space and make as little noise as efficiency, nearly all the makers rate the capacity of compression is generally carried out in one stage, tho 

“" : sys . * SBE, 2) ’ 
possible when running. All these qualities should be well their compressors by saying that they are capable of | some makers seem to prefer to make two-stg e a 
balanced, and not, as is often the case, some one particular | dealing with so many cubic feet of free air per minute. | pressors even for this pressure. This is more especiall 
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feature brought to a high state of perfection to the | It seems as if, when this is done, some mention ought to | the case in the larger machines, where the saving to 
neglect of all the others. In reading descriptions of the | be made of the volumetric efficiency, or the statement is | gained by adopting two-stage compression becomes —— 
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apparent. 

Jk It is obviously impossible to deal here with anythi 

| Ly like all the bo es compressors made, and only the ne 
| important and representative of these have been selves! 
q for illustration and description. In order to giye ore, 
: m ao i facility for comparison, the machines of any one 6 ater 
Grovesg wide 4 fadeen | fe ee ¢ ry “ € type will 
Pitchp phew. SE » as far as possible, be kept together, beginning with the 
AY sae ee Stl oh Rea = —e simpler forms of compressors fitted with autom: tic 
i valves. — 
BIT | In Fig. 1 is shown a general arrangement of a stean 
tial mm |! oT driven single-stage compressor made by Sir Willian 
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Fig. 3.—AUTOMATIC REGULATING DEVICE—SIR W. ARROL AND CO., LTD. for air is intermittent. This is bolted direct to the ste 


Arrol and Co., Limited, of Glasgow. Here the steam 

cylinders are 10}in. diameter and 1din. stroke. working 

d at 60 Ib. per square inch steam pressure. The i 
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Exheust)—- Ab aa Sirs | cylinder is Sin. diameter and 15in. stroke. The air 
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3s) Waa pressure is 100 lb. per square inch, and the capacity 


! j ii Z 
ar Teoekeeess SSS Pi a S Kn 2 of” - s Pe i enh S : 
i Hate ri i a" 4 70 cubic feet of free air per minute. The air valves are 


: ae oh i} 8) ! automatic and controlled by springs. They are placed jy 
Branch todelivery Check Valves rE: ee the covers of the air cylinder, as shown in section in 
Fig. 2, the suction and delivery valves being shown 
Se separately. These are made of hard phosphor bronze 
G-Phoies and are provided with large areas of wearing surface, 
An automatic regulating apparatus is provided for the 
purpose of controlling the compressor when the demand 
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Section through Valve. 


. ‘ : am 
throttle valve, and the regulation is effected by holding 
® 5 


air compressors produced by the different makers it will ; indefinite. Why not give the capacity, as in the case of the delivery valves open, and at the same time closing 


be apparent that there is still great diversity of opinion 
on several of the most important points in the design, and 


it is quite clear that the compressor has not yet settled | 


down to fixed laws of design to the same extent, for 
instance, as the steam engine. The principal points of 
difference in compressor design are to be found in the 
air valves. 

About one half of the makers appear to prefer the old 
form, consisting of a simple mushroom valve held against 
its seat by aspring. It is probably held by these makers 
that for compressors of moderate size which may possibly 
be subjected to rough usage it is better to build a strong 
serviceable machine which will, in the first place, do its 
work at all times with the minimum amount of care, and, 
in the second place, will do it with a moderate efficiency. 
There are many hundreds of cases of compressors of 
small capacity where a difference of 1 or 2 per cent. in 
efficiency is of little importance as compared with other 
considerations. As an instance of this it is well known 
that the Westinghouse air-pump used on railways is 
one of the most uneconomical compressors made. But 
there are thousands in use and doing their work to the 
perfect satisfaction of their users. Any gain in economy 
would at the best only amount to very little, and would 
not compensate for the extra complication and the added 
chance of failure to act which this complication might 
incur. 

When, however, we come to the compressors which 
deal with large quantities of air at the expenditure of, 
possibly, hundreds of horse-power, the case is different. 
These larger compressors are mostly steam driven, and 
lor 2 per cent. gain in commercial efficiency means a 
good deal of fuel, and therefore of money saved, so long 
as this is not won at the expense of much greater first 
cost and expenditure in repairs. It is in these larger 
machines that most care has been expended on design- 
ing, with the object of attaining a high all-round efficiency. 

Unfortunately, in this respect also, unlike the steam 
engine, there is very little published information as to 
either the actual or the comparative efficiencies of the 
different types of air compressors. No doubt relatively 
few complete efficiency tests have been carried out, and 


the majority of makers do not seem anxious to publish | 
such results as they have obtained, except, perhaps, in | 


}one firm, as the volume of compressed air actually | the steam throttle valve when the air in the receiver 
| delivered per minute ? attains its maximuni pressure. This apparatus is shown 


In the descriptive matter which follows the range of | in section in Fig. 3. It consists of two cylinders, one 
view is necessarily restricted to the most important | vertical and the other horizontal, bolted together, and 














Fig. 4.-STEAM COMPRESSOR-—SIR W. ARROL AND CO., LTD. 


features in the designs of the various makers. It has; in communication with the receiver. The air inlet ports 
become almost the universal custom for these makers to | in the horizontal cylinder can, however, be closed by its 
build their compressors so as to be suitable for driving | piston Y. The vertical cylinder X contains a piston and 


the case of volumetric efficiencies. To this last most | either with steam cylinders, from an electric motor,| a small slide valve for the purpose of admitting the 
makers appear to pay an unusual amount of attention. | direct or through gearing, or by means of a belt in cases | pressure air to or exhausting the air from the horizontal 


| cylinder Y, whose piston is in contact with the piston of 
| the steam throttle valve C. The piston in the vertical 


= cylinder is held down by means of a lever and weight as 











long as the air does not exceed the required pressure, and 
when in that position the slide valve is open to exhaust. 
The piston in the horizontal cylinder also acts as a valve 
by admitting pressure air to the back of the deliver) 
valves, or by exhausting the air when the pressure 
becomes too high. The delivery valves shown by Fig. 2 
are in the form of pistons, and are ground to fit the 
conical seats in the back guide covers on which they sit, 
when the pressure air behind them is taken off through 
the piston in the horizontal cylinder wneovering the 
exhaust port 
When the vertical piston is in its normal position, that 
is to say down, the ports Z are uncovered, and pressure 
air from the receiver is in this way allowed to pass 
through the vertical cylinder into the horizontal 
cylinder, and thence by means of pipes to the back of 
the delivery valves. At the same time the exhaust port 
| in the under side of the horizonal cylinder is covered by 
| the piston. Ifthe pressure of the air in the receiver gets 
| beyond the normal the load on the vertical piston over- 
/comes the downward pressure of the weight. This 
: | causes the slide valve to uncover the port P, and the 
& : | pressure of the air is allowed to pass to the back of the 
| horizontal piston, which, moving along, closes the alr 
| inlet port Z, opens the delivery valve pipes to exhaust, 
| and closes the steam throttle valve. When the pressure 








| air at the delivery valves is exhausted the valves are held 
| open by the receiver pressure, and, the suction valves 


Fig. 5.—SINGLE STAGE COMPRESSOR—THOMAS WHITE AND SONS being thus kept closed, the main piston moves to and fro 


Possibly if more complete efficiency tests were carried 
out, a great deal of valuable information could be col- 
lected which would serve to guide designers on many 
vital points, and would undoubtedly ultimately benefit 
the users. Regarding the question of volumetric 





|in air at the receiver pressure. When the receiver 
where power is available and the compressor is not a | pressure has fallen to the normal, the weight of the lever 
very large one. This last plan is found to be especially | overcomes the upward pressure of the air on the vertical 
suitable for use in works where compressed air is wanted | piston and forces it downwards. The slide valve also 
for working pneumatic tools and machinery. Where | moves down.gnd opens the back of the horizontal piston 
pressures are required up to about 80 pounds gauge, the | to the atmosphere. At the same moment the steam 
j 
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—— 
forces back the throttle valve spindle and with it the 
horizontal piston, which then covers the exhaust port and 

ns the pressure-air port to the back of the delivery 
_ The makers say that in this way they get 
regulation, amounting to about 8 per cent. 
A general view of this machine is 


valves again. 
a very close 

from the normal. 
shown by Fig. 4. ; 
A general view of a steam-driven single-stage com- 


pressor by Thomas White and Sons, of Paisley, 


cylinder barrels and covers are water-jacketed. 
governing is effected by the pressure in the receiver when 
it reaches 100lb. per square inch, closing the inlet pipe, 


so that the piston works in a partial vacuum. Aft the | 
same time a small piston is operated, which, acting on a Larmuth and Co., of Salford. This firm aims at building a 
| sound compressor of simple design, which can be relied 
the compressor is doing no more than just turning round. | upon to work with a fair efficiency with little attention and 


This control is checked by a high-speed governor fitted | costing little for repairs and renewals. 


double-beat throttle valve, shuts down the steam until 


to the steam cylinder. The makers of this compressor 
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Fig. €—SINGLE STAGE COMPRESSOR—THOMAS LARMUTH ANDO CC, 


is shown in Fig. 5. That shown is one of the firm’s 
standard sizes, having a steam cylinder 15in. diameter, 
air cylinder 15}in. diameter, the two being in tandem 
with a 24in. stroke. Its capacity is 498 cubic feet of free 
air per minute when running at 100 revolutions per minute. 
In the air cylinder, which forms the principal feature to be 
noticed, the valves are of the automatic kind, made from 
nickel steel, and very light; they are of small diameter, 
but several are used, and, combined, give a large port 


are strongly of opinion that the slow-speed compressor 
is by far more efficient than one which runs at a high 
piston velocity. 

The compressors built by Schram, Harker and Co., of 
London, are chiefly intended for mining and general con- 
tractors’ work. They include both fixed, semi-portable, 
and portable machines, single and two-stage. This firm 
lays particular stress upon its special suction valves, the 
seats of which are fitted with guides to equalise the 
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Fig. 7.-SINGLE STAGE COMPRESSOR FOR H.M.S. CYCLOPS—THE CONSOLIDATED PNEUMATIC TOOL CO., LTD. 


The | 
| them practically noiseless, and reduces the shock when 


| working at high pressure. 


area. This, the makers find, gives a higher volumetric ; internal and external diameters of the valve seats, in 
efficiency than a smaller number of valves each of order to minimise the suction that must otherwise occur 
larger diameter. The piston is allowed to pass partly | in a valve seat of such area as is required in an air com- | 
over the valve openings, so that there may be very little | pressor working at high pressure. All the compressors | 
lost space at the end of the stroke, and at the same time | made by Schram, Harker and Co. are fitted with 
it is made impossible for a valve to drop into the cylinder | valves which are entirely automatic in their action. The 
in the event of its breaking. The valves are made inter- | extra work which would be required to lift the suction 
changeable, and can be quickly removed by merely un- valves-is minimised by the above arrangement, by which 


are fitted with a silent cushioning gear, which renders 


Fig. 6 illustrates a compressor of standard design by 


There is no com- 
| plication of valve gear for the air cylinders, the air valves 
| being of the spring controlled automatic type. The 
particular machine shown in the illustration is steam 
driven, the steam cylinders being 13in. diameter with a 
stroke of 24in. The air cylinder is of the same diameter ; 
| it is cooled by a circulation of water through the jackets, 
| and the portion of this water space at the top of the 
cylinder is left open, being simply covered with movable 
plates, so that the temperature of the water in the jackets 
| can always be ascertained. All the parts are so arranged 
| that the machine can be duplicated by coupling up a 
second and similar machine alongside the first. These 
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.Fig. 8-SUCTION AND DELIVERY VALVES 


zompressors are in most cases intended to compress up to 
about 80 lb. per square inch in one stage. 

The compressors made by the Consolidated Pneumatic 
Tool Company, Limited, are also of the automatic valve 
class, both suction and delivery valves being controlled 
by springs. The general scheme of the design will be 
gathered from an inspection of the drawings—Fig. 7. 

| This represents a single-stage compressor supplied to the 
British Admiralty for useon H.M.S.Cyclops. The power 
| is derived from shafting, from which the pulley fiy- 
| wheel of the compressor is driven, the reciprocating 
} movement of the air piston being obtained by means of 
connecting-rods working from the cranks atthe two ends of 
| the crank shaft. The valves are shown in their places in 
| the section in Fig. 7 and more in detail in the two views 
|in Fig. 8. Inthe design, particular attention has been 
| bestowed on the proper placing of the inlet and discharge 
| valves. It will be seen that these are brought as near as 
| possible to the faces of the cylinder covers, so as to 
| reduce the clearance volume to a minimum, and in this 
| way ensure a high volumetric efficiency. The valve 
| seatings are so placed that there may be a free circula- 
| tion of cooling water round about them, so as to keep the 








| Fiz. 9.—INTER-COOLER—THE \"“CONSOLIDATED PNEUMATIC 
TOOL CO., LTD. 


suction air as cool as possible, and also because it is found 
that by keeping the valves and casings cool their life is 
materially prolonged. It will also be seen that both dis- 
charge and inlet valve seats are removable from the 
cylinders; in this way renewal is made easy. The valve 
seats—Fig. 8—and the cages are made of a hard grade of 
cast iron, and the valves themselves from steel forgings. 
It is found that this combination of steel forging, work- 
ing on a hard cast iron seating, gives very good results as 
regards wear. Of the views in Fig. 8, that on the left 
represents a suction valve, and that on the right hand 
a delivery valve. Compressors of this type are made in 
various sizes, having capacities of free air per minute 
varying from 95 cubic feet to 600 cubic feet. The par- 
ticular machine shown here has an air cylinder of Qin. 
diameter, with a stroke of 10in. They are also made to 
be driven by steam or electricity. In addition to these 
single-stage compressors, this firm also builds two-stage 
machines, compressing up to 100]b. per square inch, the 
air being taken through an intercooler between the low 
and high-pressure cylinders. A section of one of these 
intercoolers is shown in Fig. 9. It will be seen that the 





serewing the cap shown in the illustration. Both the | the valve is put into equilibrium, and the delivery valves 


water passes upwards through some 380 thin brass tubes, 
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| | 
around the outside of which the air, as it passes through | those which depend entirely upon automatic valves, and | place at A A on the right-hand view taken through the 


the intercooler, travels. argo 


The machines which have been mentioned so far have | The section shown in Fig. 10 represents one of the former 
all been of the spring-controlled automatic valve type, | of these classes. 
and mostly working in one stage. In compressors of compressor, being one of a type intended to supply 
this kind the present tendency seems to be to adopt steel air up to a pressure of 180 ]b. per square inch, and 
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Fig. 10.—BELT-DRIVEN TWO-STAGE COMPRESSOR—TILGHMAN’S 


forgings for the valves themselves, or in some cases 
valves of phosphor bronze, and to have these working on 
hard cast iron seatings. 

The two next machines to be described embody what 
the makers regard as a simplification and improvement 
of automatic valves by making the valves themselves of 





Incet VALVES 


having capacities which range from 150 to 600 cubic feet 
of free air per minute. This design is particularly well 
suited for electric driving as, having two double-acting 
cylinders, four deliveries of air are given in each revolu- 
tion, and in this way a practically constant load is kept 
on the motor. This is held by the makers to be a very 





Detivery VALVES. 


© Swain Sc. 


Fig. 11—INLET AND DELIVERY VALVES—TILGHMAN § 


thin plate steel working on flat cast iron seatings, some- 
what in the same way as the Kinghorn valve used for 
marine air pumps. The first compressors where this 
arrangement was adopted were those made by Tilgh- 
man’s Patent Sand Blast Company, Limited, of Broad- 





important feature in the modern air compressor, as so 
many are now electrically driven. They also hold that 
for the smaller sizes of compressors automatic inlet and 
delivery valves are preferable to mechanically controlled 
valves owing to their freedom from complication. The 


This is a vertical belt-driven two-stage 


| those which are controlled by positive piston valves. | valve chambers in Fig. 10, and more in detail in Fig. 11 


| It willbe seen that the springs which keep the valves in 
place are of a spiral form, stamped out of a dise of steel 
The valves are exceedingly light, and occupy very small 
space in proportion to their effective area, ‘An air 
passage equivalent to one-fifteenth of the piston area ig 
obtained with a clearance of less than 2 per cent, of the 
| cylinder capacity, and the weight of a din. valve and spring 
is under two ounces. The result of this lightness js = 
|entire absence of the hammering so often associated 
with the working of automatic air valves. 
The valves on the delivery side, where the space 
occupied is of less importance, are formed from steel 
stampings, and are held in place by coil springs. These 


ray Water Outlet 





| 
| 
| 
| 
| 
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| Water inlet 
Fig. 13—SECTION OF TILGHMAN’S COMPRESSOR 


are made of such pitch and length that when compressed 
to the required lift of the valve they are completely 
closed, and in this way the shock of the valve against a 
fixed stop is avoided. The difference of pressure which 
is required to open a delivery valve is } lb. per square 
inch. These delivery valves are shown in place at PB 1), 
Fig. 10, and in detail in Fig. 11. 

A sectional plan through the cylinder is shown by 
Fig. 13, in which can be seen the three delivery valves at 
the left and the three suction valves at the right-hand 
side. 

It will be noticed that only the barrels of the cylinders 
are jacketed, it being impossible to jacket the covers, as 
these are taken up as valve chambers. The makers 
claim that greater efficiency is obtained by utilising the 
cylinder ends as valve chests than by using radial valves 
and water jacketing the cylinder ends, the increased valve 
area obtainable and the reduction in clearance more than 

| compensating for the extra cooling which would be 
| effected. When it is considered that in a small com- 
| pressor, say one of 300 cubic feet capacity, a single stroke 
or compression only occupies about one-eighth of a second, 
it cannot be expected that much cooling will take place in 
the cylinder in that time. Undoubtedly the only place 
where thorough cooling can be effected is in the inter- 
cooler, where the velocity of the air over the cooling 
surface is very low. The makers say that as a proof of 
this they are able to guarantee a volumetric efficiency of 
over 90 per cent., and from 80 per cent. to 85 per cent. 
commercial efficiency, which are good for smal] com- 
pressors. These results are for two-stage compressors 
when working up to 150 lb. per square inch. With their 
single-stage compressors of this type the makers guarantee 



































Fig. 12—BELT-DRIVEN TWO-STAGE COMPRESSOR—TILGHMAN’S 





heath, near Manchester, and were originally constructed | special feature of the compressor here illustrated is the 


for supplying compressed air for sand blasting. 


| use of Matthewson’s patented valves and springs on the 


Fig. 14—-VERTICAL TWO-STAGE COMPRESSOR—TILGHMAN’S 


| 
| 





80 per cent. to 85 per cent. volumetric efficiency, and 
mechanical efficiency of 70 per cent. to 75 per cent. when 


This company makes a number of different types of | inlet side of the cylinder ends where small clearance is | working at 80 lb. per square inch. 


the smaller sizes of air compressors, including machines | 
which are belt, steam, and electrically driven, and 
are arranged as both single and two-stage compressors. 


They can be roughly classified into two groups, namely, | provide the passages for the air. 


necessary. These inlet valves simply consist of discs of | 


These are shown in 





The low-pressure cylinders of the two-stage compressors 


thin sheet steel resting on a seating formed from a solid | are fitted with relief valves set to blow off at 35 lb. per 
casting, through which a number of holes are drilled to | square inch, in this way making it impossible for the low- 
pressure cylinders to have to carry the full pressure in the 
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event of a valve breaking in the high-pressure cylinder. 
The intercoolers are of sufficient volume to maintain an 
even pressure. They are fitted with small brass tubes, 
through which the water is circulated as shown in section 

1 Vig. 10. 

a. automatic governing valve shown to the left of the 
cylinder regulates the amount of air compressed to that 
which is required. When the amount of air required is 
Joss than the capacity of the compressor, the air pressure 
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|and fitted with piston valves. Above the left-hand | end of its delivery stroke. In this way the air which 
steam cylinder is the low-pressure air cylinder, whose | has been delivered is prevented from returning. These 
piston is carried by a continuation of the steam piston- | inside valves are very light, and there are no springs to 
rod; while above the right-hand steam cylinder is placed control them, so that there is no throttling of the air, but 


in a similar manner the high-pressure air cylinder. 


Both | back leakage is effectually prevented. The same cycle 


these air cylinders have their suction and delivery | takes place at both ends of the cylinder, and the same 


controlled entirely by piston valves. 





the high-pressure air cylinder of the figure, 
piston is moving 
on 
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in the receiver rises, and by means of a small weighted 
piston, air is admitted from the receiver to the governor 
cylinder, in this way closing the air inlet and putting the 
high-pressure pistons into equilibrium by causing a partial 
vacuum on both sides of the piston. 

All the bearings are lubricated automatically by the 
splash system, the crank pins working in a bath of oil. 
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Referring to | thing happens in the low-pressure cylinder, with the 
the | exception that the suction takes place from the atmo- 
downwards, and the piston valve | sphere and delivery into the intercooler. 


This last con- 




































































Fig. 15—HIGH-SPEED TWO-STAGE COMPRESSOR—TILGHMAN’S 


moving upwards. Air is being drawn from the inter- 
cooler through the space A, which is put into communi- 
cation with the inside of the cylinder by the upper 
portion of the valve. This communication exists until 
the piston reaches the bottom of its stroke, when the 
lower edge of the valve port reaches the upper edge of 
the cylinder port and cuts off the supply. While this is 
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Fig. 16—VERTICAL TWO-STAGE SINGLE-CYLINDER COMPRESSOR—TILGHMAN’S 


Fig. 12 is a general view reproduced from a photograph 
of the ap gee which has just been described. Vertical | 
sections taken through cylinders and valve chests, and a | 
side elevation of a new type of compressor recently 
introduced by the same firm, are shown by Fig. 15. The 
particular machine illustrated is a vertical high-speed, 
steam-driven, two-stage compressor. The steam cylinders 
and air cylinders are in tandem, the former being simple 


going on above the piston the piston valve has moved 
into such a position that communication exists between 


the lower part of the cylinder and the delivery space in | 


the interior of the valve itself. This space is in com- | 
munication with the delivery outlet, but before the air | 


can get to this outlet after leaving the cylinder it must 


pass through a light double-beat equilibrium valve which | 
automatically closes when the main piston arrives at the | 


sists of a set of in. copper tubes through which water 
circulates, the air to be cooled passing round them. 
Bafile plates are provided in order to enable the hot air 
to part with as much of its heat as possible. There is, 
of course, an automatic governor supplied, in which the 
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Fig. 17—SINGLE-CYLINDER TWO-STAGE COMPRESSOR— 
BORSIG 


air suction is automatically cut off when the air pressure 
exceeds a certain prearranged amount, and a partial 
vacuum is produced on the two sides of the low-pressure 
piston. 

In the compressor illustrated the common stroke is 
8in., diameter of high-pressure air cylinder 8}in., of low 
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pressure air cylinder 14}in., and of both steam cylinders 
10}in. The air pressures in the intercooler and receiver 
respectively are 30 1b. and 100 1b. per square inch. On atest 
the volumetric efficiency was found to be 93° 4 per cent., and 
the commercial efficiency, or the ratio between the theo- 
retical amount necessary and the actual horse-power re- 
quired to compress the same amount of air. isothermally, 
was found to be 70 per cent. ' SRR07 

These compressors are arranged for all the usual ways 
of driving, and in sizes having capacities from 400 to 



































Fig. 18—-SECTION OF BORSIG’S AIR VALVE 


2500 cubic feet per minute. Besides the sectional views, 
Fig. 15, a view taken from a photograph is given in 
ig. 14, 

Fig. 16 shows a section of a high speed vertical belt-driven 
two stage compressor which is similar to the last in all 
respects but one, namely, that the compression is effected 
in one cylinder instead of two. A differential trunk piston 
is used, the top of the part above the large diameter 
piston forming a single-acting low-pressure cylinder. The 
lower part of the cylinder has a smaller diameter, and the 























Fig. 19—SECTIONAL PLAN OF KOSTER COMPRESSOR 


annular area due to the difference between the areas of 
the two pistons forms a single-acting high-pressure | 
cylinder. This makes a very compact compressor suit- 
able for belt driving at a high speed. 

The two-stage compressor, arranged . with a differential 
single-acting piston, seems to be becoming popular with 
users of compressed air in cases where the quantity 
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marked A, the discharge passage from the low-pressure 
end is B, the admission pipe to the high-pressure end is 
marked C, and the final discharge passage for the high- 
pressure air D, All the valves, both suction and delivery, 
made by Herr Borsig are of his patented plate 
valve design. One of these valves, complete with valve 
and casing, is shown in detail by Fig. 18. 

} |The air passes towards the valve by way of the oper- 
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Fig. 2i-TWO-STAGE KOSTER COMPRESSOR-W. H. BAILEY AND CO., LTD. 


ings in the casing marked E, which are arranged in a 
circle on the end of the casing. These openings are 
closed on the pressure side by a plate valve A, and marked 
P on the lower view. These are held against the flat 
seatings by the light springs shown, and are retained in 
their central position by the two arms marked B, whose 
ends are fixed to the seating, and movement of the plate 
valve can take place to and from the seating by the play 
allowed by the spring of these arms, so that in this way 
the valves are guided without friction. 

W. H. Bailey and Company, Limited, of Manchester, 
have within the last two years taken up the manufacture 


of what is to engineers in this country a new type of com- | 


pressor, made under the patents of Herr E. W. Koster, 
who, we understand, has been turning out a large number 
of these machines in Germany for several years past. | 
Two principal types are at present made, namely, double- 
acting, single-stage or two-stage compressors, which are | 
either steam-driven, belt-driven, or motor-driven; and a 
second type, in which the compression is two-stage and is 
effected by a single trunk differe:tial piston working as 
a single-acting compressor. In both types the essential 
features are the following :—The air suction is effected | 
and controlled by positive-driven piston valves, and the | 
delivery of the compressed air takes place through lightly- | 
controlled spring piston valves, after being allowed to 
reach them through the positive piston valves. 

The sections, Figs. 19 and 20, represent views taken 
through the cylinder and the valve box of a double-acting | 
compressor fitted with Késter’s valves. The free air | 
enters the space S through a suction pipe. Here it will be 
seen that the main piston is moving to the left, and is in 
the middle of its stroke. The piston valve A is now in such | 
a position that the air can pass freely from S into the annu- | 
lar space C, Fig. 20, which forms part of the port leading to | 
the cylinder, the air passing freely in without throttling. 
The suction valve remains open until the end of the 
suction stroke, when it again closes. Looking now at 
the left-hand end of the valve box, the piston valve has 
established a connection between the port and the 
annular space C and the discharge chamber E. On the 
left-hand side of the piston, the air which has been drawn 
in during the previous stroke is being compressed, and when 
it reaches the final pressure the second valve B opens, and 
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Fig. 20—SECTION THROUGH VALVE-BOX OF KOSTER COMPRESSOR—W. H. BAILEY AND CO., LD 


required is not very large. Herr A. Borsig makes a 
speciality of a compressor of this type, which is shown 
in section and end elevation in Fig. 17. The machine is 
belt-driven, and like others of the same class, ‘thas its 
connecting-rod linked directly to the trunk piston. It 
will be seen that there are six valves arranged on the 
cover of the low-pressure end, three of these being for 


the compressed air is discharged into the space E. At | 
the same time the piston valve is moving towards the left, | 
and closes the ports C C precisely at the moment the | 
piston reaches the end of its stroke. The result of this | 
last motion is that the piston valve prevents communica- | 
tion between the left-hand side of the piston and the | 
discharge chamber E, and between the right-hand side of | 
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| hand end of the cylinder and the port C at the end of tl 
| discharge chamber E. By having this Positive pit " 
| inlet valve providing a free opening for the air, be 
| this way minimising negative work and heating of the 
| incoming air by throttling, a high volumetric efficienc 4 
| maintained. The clearance space is kept as loa” . 
| possible, and it will be seen that the covers and casi; ts 
i are water jacketed as far as is practicable. These factee 
both lead towards a hj . 
volumetric — efficiency, ‘ 
Késter’s valve gear the lene 
ance space is from 1} per 
cent. to 3 per cent., accord. 
ing to the size of the com. 
pressor, and a volumetric 
efficiency of from 92 r 
cent. to 98 per cent, js ob- 
tained. 

At the point in the com. 
pression stroke when dis. 
charge begins the piston valye 
port is open, and remains 80 
until the end of the stroke is 
reached by the piston, the 
extent of the opening being 
in reality greater than is 
necessary for the quantity 
of air which passes. So that 
as far as the piston valve is 
concerned, there is no throt. 
tling of the discharge what. 
ever, and only the spring 
valve has to be considered 
in this connection. This 
valve B is so designed as to 
offer the least possible re. 
sistance, and to act without 
shock. In order to have it 
as light as possible it is made 
of forged steel. It has no 
spindle, and slides easily as 
a piston in its cylinder. The spring used to keep 
the valve on its seat is a very light one, and at 
its maximum compression only offers a resistance of 
some 2} oz. of surface pressure. The cushion of air 
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Fig. 22—-VALVES OF TWO-STAGE COMPRESSOR 


offers practically no resistance to the movement of the 
valve, but limits the opening at the last moment, when 
the valve has passed beyond the opening which connects 
the space at the back with the outlet passage. The lift 





Fig. 23—-VALVES, OF TWO-STAGE COMPRESSOR 


of the valve is one-fourth its diameter, so that the maxi- 
mum opening is provided for the passage of the air. 

An automatic valve must close precisely at the end of 
the stroke when the crank pin passes the dead centre. 
If this does not occur, the air may flow from the receiver 





y" 


Vv 








Fig. 24-DIAGRAMS OF TWO-STAGE KOSTER COMPRESSOR 


back into the cylinder and bring the valve down on its 
seat with a certain amount of force. With a high lift 
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the admission of the free air, and the remaining three the chamber and the suction space S. | and heavy valve this blow is considerable, and the result 
for the discharge of the low-pressure compressed air on _— The piston D now moves in the opposite direction, and | is that in the case of an automatic valve the lift must be 
its way to the intercooler and the suction of the high- | during this time the piston valve passes through its | limited to a small amount and the valve kept extremely 
pressure end. On the end elevation the suction pipe is | middle position to the left opening the port C at the left- | light. These defects are obviated in the Késter valve 
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—————— 
owing to the fact that it is the piston valve which 


es the pressure port on the reversal of the stroke, 
and a back flow cf air is prevented. In the Késter gear 


the spring valve is closed by a very light spring pressure, 
pecause, the air pressure being the same on both sides at 
the moment of closing, 
no more force 18 required 
than is sufficient to over- 
come the slight amount of 
friction. The closing is 
not dependent on time, so 
that it may close in a 
leisurely manner after 
cutting off the connection 
with the cylinder by the 
piston valve. Thus the 
time of closing for a given 
valve is the same for all 
speeds, and for this rea- 
son it is possible to run 
the compressors at very 
high speeds. The makers 
of this compressor lay 
stress on the fact that the 
three fixed points in a com- 
pression cycle, namely, 
the opening of the inlet, 
the closing of the inlet, 
and the closing of the 
discharge, are with this 
valve gear positively and 
mechanically controlled, 
and the opening of the 
discharge, which is the 
only variable point in the 
cycle, is controlled by an 
automatic spring valve, which is relieved of the nevessity 
for quick closing by the piston valve, is consequently 
noiseless in action, and is far less likely to wear out than 
in the case of automatic delivery valves. We ourselves 
have seen some of these compressors at work, and were 
much struck by the total absence of valve “ click.” One 
of these machines, capable of dealing with 7000 cubic 


for the low and high-pressure cylinders, with a stroke of | compression stroke is being approached, and the com- 
33° 46in., and a speed of 80 revolutions per minute. The | pressed air is being discharged into the space F, through 
actual horse-power to be provided in the steam cylinders | the port B, and past the spring valve D. This completes 
to deliver air at 100 lb. per square inch is from 820 /| the low-pressure cycle. 

to 887. 





Fig. 25.—STEAM-DRIVEN TWO-STAGE KOSTER COMPRESSOR—W. H. BAILEY & CO., LTD. 


The second type of compressor, made by W. H. Bailey | 


The air compressed in this way to the pressure of the 














Fig.2. 
Fig. 29—ALLEY AND MACLELLAN’S AIR VALVES—SECIION 


and Co., is also fitted with the Késter valves, but differs | first stage passes from the chamber F, through the 
from the last in that it always compresses the air in two | intercooler and back to the suction space of the high- 


stages; this two-stage compression is effected in one | pressure end H. 


In Fig. 23 the piston is moving 


cylinder fitted with a differential trunk piston, and the | towards the right, and the air in H is being drawn into 


compressor must of necessity be single-acting. 


A sec- | 
tional plan of one of these machines is shown in Fig. 21. ' 


the annular space between the larger part of the cylinder 
and the part of the piston which has the smaller 





























Fig. 26--TWG-STAGE SINGLE-CYLINDER KOSTER COMPRESSOR—W. H. BAILEY & CO., LTD. 


feet of free air per minute, runs at 600 revolutions per 
minute. 

Where a double-acting compressor of the kind just 
described is arranged for two-stage compression, the air 
is taken through an intercooler in passing from one 
cylinder into the next. The type of intercooler used on 





Fig. 27.—MOTOR-DRIVEN KOSTER COMPRESSOR 


all these compressors consists of a coil of air pipe sur- 
rounded by a bath of water which is always changing, 
and in this way kept cool. 


In one of the compressors of this type the capacity of | 


the machine is 1765 cubic feet of free air per minute. 
The air cylinders are 26°57in. and 16°73in. respectively 


In this case the compressor is driven from a belt working 
on to a fast and loose pulley. The connecting-rod links 
on to a gudgeon pin, which is fitted into the trunk 
piston. The arrangement of the valves, which, as before, 
are of the piston type, is shown more in detail in 
Figs. 22 and 23. In Fig. 22 the piston is shown moving 
to the left, and free air is being drawn into the space 














Fig. 28.—-SMALL VERTICAL KOSTER COMPRESSOR 


| between the right-hand end of the piston and the cylinder 
cover. The action here is exactly like that previously 
| described, the air being sucked in through the opening at 
| A, and thence through the ports B. On the completion 
of this low-pressure suction stroke, the admission valve 
is closed, and the piston returns towards the right, as 
shown in Fig. 23. Here the end of the low-pressure 








Fig. 30-TWO-STAGE BELT-DRIVEN COMPRESSOR—ALLEY AND MACLELLAN, LTD. 


diameter. This space is marked K. As before, the 
suction process is controlled by a piston valve. The 
delivery stroke of this high-pressure end is shown on 
Fig. 22. The only difference between this delivery valve 
and that already described is that the spring valve port 
is placed in a vertical position for convenience of removal 
for cleaning. The cooling arrangements are good, the 
water jacket completely surrounding the air piston, the 
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Fig. 31—TWO-STAGE BELT-DRIVEN COMPRESSOR—ALLEY 
AND MACLELLAN, LTD. 

















cylinder head, and the air valve chest. In Fig. 24 is 
shown a pair of diagrams taken from one of these two- 
stage compressors. These diagrams suggest an un- 
restricted suction volume and low resistance to the air in 
passing through the valves between the two stages and 
the intercooler. 

The makers of the Késter compressors contend that by 





using a positive piston inlet valve, the cylinder, which is 
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well water-jacketed, is filled quite full of air at the 
beginning of the compression stroke; and in this way a 


very high volumetric efficiency is attained ; that in the | 
act of opening, the piston inlet valve, besides admitting | 


the free air, also displaces the compressed air remaining 
in the clearer spaces of the valve chest; and, further, 
that the air is compressed in the cylinder to a pressure 
equal to and no higher than the pressure in the dis- 
charge pipe, and passes through a single valve of large 


size and high lift, which is air cushioned in opening, | 


compressor driven by a motor through gearing. Figs. 
| 27 and 28 are views of directly driven small com- 
pressors of the vertical type. The same Késter gear is 
used, but the whole machine is more compactly 
designed than in those heretofore described. 
second of these is a compressor which was specially 
designed for operating compressed air brakes on electric 
trains. It will be seen that in this case no attempt is 
made to water jacket the cylinders, but a radiator is relied 
upon. 


The | 


At the end of the compression stroke the piston val 

closes and prevents the return of any air, even itt 
could pass the spring valve, which is automatical} 
shut as soon as the piston has completed its compress y 
stroke. In Fig. 31 is shown a section taken throy . 
| air cylinder and valve chest of a belt-driven twos 
compressor, the arrangement for the two stages bej i 
the now not unusual one of a differential trunk piste 
working single acting. The portion of larger diameter 
forms the low-pressure piston, and the annular ‘i 








SCENE 7 ae ~— a ee 


~ 


F.g. 32—TWO-STAGE 


and on the completion of the discharge stroke the air 
passage from the cylinder is closed mechanically, so 
that the delivery valve is permitted to seat itself slowly 
and quietly. 

Several general views «re taken from photographs of the 
two-stage in one one-cylinder type. Fig. 25 is steam- 
driven, direct compressing 78 cubic feet of frec air per 
minute in two stages up to 90 lb. per square inch. The 
tall cylindrical vessel above the air cylinder is the inter- 
cooler, which consists of a coil of the air pipe sur- 
rounded by a large volume of constantly changing 
water. Above the steam cylinder is the air control valve 
which slows down the engine when the air in the receiver 
attains the maximum pressure. Fig. 26 represents a 


The essential feature in the design of compressors 
made by Méssis. Alley and MacLellan, of Glasgow, is to 
be found in the arrangement of the air valves. Like the , 
Kister valve just described, the air valve made by this 
firm is of the piston type for suction. In the case of 
delivery the valve which actually prevents the return of 
the delivered air is a light spring-controlled valve, or a 
set of these placed in one casing. Air is admitted at the 
beginning of the suction stroke by the opening of the 
piston valve to the suction passage, and this valve again 
closes precisely at the end of the suction stroke. When 
the maximum pressure is attained the compressed air 
passes through the open port and thence through the 
spring valve, which it lifts into the discharge passage. 
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DOUBLE-ACTING COMPRESSOR-—ALLEY AND MACLELLAN, LTD. 


between the smaller part of the piston and the larger 
part gocs to form the high-pressure piston. The 
mode of action of the valves will be apparent frou 
an inspection of Fig. 31, and also of the view, Fig. 29, in 
which the valves are shown more in detail. This view 
does not necessarily belong to the compressor illustrated 
by Fig. 31, but represents Alley and MacLellan’s typical 
valve arrangement. Here, besides the piston valves and 
the delivery spring valves, the section is taken through 
the inlet passage leading to the low-pressure end of the 
cylinder. It will be seen that after passing through 
sereen which is intended to free it from dust and any 
sinall particles which may happen to be in the air, the 


‘air has to pass through an equilibrium valve, the extent 
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The action of this regulator is not difficult to follow. | not exceed 100 lb. per square inch. 
As the compression is in two stages an intercooler {is 


When the demand for air ceases or becomes smaller, the 





pening is under the control of the air regulator. assumption that the working pressure of the steam will | inlet valves used by this firm the suction air is drawn in 


through a hollow tail-rod connected to and opening to the 
| interior of the low-pressure piston. From this hollow 
provided; its diameter is | piston open valves, one to the front and the other to the 
54in., and height 15ft. 6in. | back of the piston. These valves are annular and con- 
This receiver-intercooler is | centric with the piston-rod. They are made of steel, are 
erg with a nest of tinned | very light, soas readily to respond to changes of pressure, 

rass tubes, through which and are without springs. 
the cooling water is circu- The different parts are clearly shown in Fig. 36, which 
lated. The extent of the|is a section taken through the low-pressure cylinder 









air to the temperature of the 





the low-pressure and arriy- 
ing at the high-pressure cy- 
linder. 





cooling surface is supposed | 
to be sufficient to cool the | 


atmosphere between leaving | 


of the Ingersoll-Rand compressors illustrated by Fig. 
35. At the left-hand end is the piston-rod, and 
in line with this, at the right-hand end of the cylin- 
der, is the hollow rod through which the suction air 


|is drawn. This hollow rod is marked A. Suppose the 


piston to be moving from right to left, the air passes 


| from the outer air, through the hollow rod, to the space 
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pressure in the receiver rises. This pressure is communi- 
cated through the pipe shown to the underside of a 
copper diaphragm, which is pressed down by the spring, 
whose length and, therefore, load can be regulated. 
When the pressure of the receiver air is sufficient to lift 
the diaphragm, it also lifts a small valve which opens a 
communication from the receiver to the underside of the 
controller piston. This lifts the controller piston and 
closes the equilibrium valve, so that the compressor is 
now working against a partial vacuum, and is doing no 
useful work, a small amount being wasted in overcoming 
the friction of the moving parts of the compressor. 
Compressors of this type are built for either belt, motor, 
or steam driving, as may be required. They are found to 
be very suitable, and have been supplied to many shop 
and bridge builders where compressed air is wanted to 
work pneumatic tools. The machine shown in Fig. 30 is 
of this kind, and has a capacity of 600 cubic feet of free 
air per minute. Fig. 33 is a section of a larger type of 
compressor, with double acting high and low-pressure | 
air cylinders, and driven by steam, and Fig. 32 is repro- 

duced from a photograph of a compressor of this type, 

having capacity from 1200 to 2000 cubic feet, and working 

up to 100 1b. per square inch. Fig. 34 represents one of 

three supplied to the Admiralty, having capacities of 

2000 cubic feet. By the arrangement of the combined 

mechanical and automatic type, with piston valve to 

control the air inlet and the multiple poppet valves 

to actuate the discharge, the makers of this com- 

pressor contend that the old trouble of broken valves, 

which has been so common with the flat dise type, is 

entirely done away with, and at the same time a high 

volumetric efficiency is attained. 

The complete cylinders and covers are water jacketed. 
In the case of the single-crank machines the intercooler 
is situated in the base plate, and in the double or triple 
crank machines it is carried at the back of the cylinders 
on brackets. As these compressors are generally of the 
enclosed type, no dirt or grit can reach any of the bear- | 
ings, and in this way possible stoppages owing to heating 
are avoided. The lubrication throughout is forced from 
an oil pump driven from one end of the shaft. A filter is 
fitted between the pump and the crank case in such a 
way that it can be cleaned out at a moment’s notice, even 
whilst the machine is running. By this arrangement | 
these compressors are able to run for long periods without | 
attention of any kind. 

A general view of a pair of air compressors made | 
by the Ingersoll-Rand Company, and working at the | 
collieries of the Cowpen Coal Company, Blyth, is | 
given in Fig. 35. It will be seen that the com- | 
pressor is of large capacity. It is steam driven by a 
cross-compound non-condensing engine, with cylinders 
26in. and 40in. diameter respectively for the high and | 
low-pressure cylinders, and having a common stroke of | 
48in. The high and low-pressure air cylinders have | 
diameters respectively of 24}in. and 38}in., and the same | 
common stroke of 48in. The valve gear on the steam | 
cylinders is of the Corliss type, and is designed on the | 





Fig. 33—TWO-STAGE DOUBLE-ACTING COMPRESSOR - 
ALLEY AND MACLELLAN, LTD. 


to 100 lb. per square inch, and the initial steam pres- 
sure is 100 lb. per square inch. 
| It should, perhaps, be pointed out that in the piston | derived from the mechanism of the compressor 


The inlet or suction valves | B inside the piston. The movement of the piston 
on the air cylinders are of towards the left causes a partial vacuum at the right of 
the usual piston inlet type | the piston, which is filled by the suction air passing 
made by this firm, and are | through the annular suction valveC C. At the same time 
guaranteed for five years | the compressed air at the other end of the cylinder is 
against breakage. The deli- | being discharged through the delivery valves in the cover 
very valves are of the Inger- | at that end. At the beginning of the return stroke the 
soll-Sergeant automatic type, | change of pressure will close the suction valve CC, and 
controlled by light springs. | open that on the other side of the piston DD. The 
The maximum pressure of | section in this case happens to have missed all the 
the air in the delivery pipes | delivery valves but one, which will be seen at the 
is 80 lb. per square inch. | lower side of the back cover. This is a light spring- 
The piston displacement of | controlled disc valve, and opens into the discharge 
this compressor is 4072 cubic | chamber F. 
feet per minute. The indi-| Fig. 37 gives a sectional view of an Ingersoll air 
cated horse-power developed | receiver and cooler. This consists of a nest of thin brass 
is 640, the cut-off taking | tubes contained in an inner cylinder. Water is made to 
place at 35 per cent. of the | pass upwards through these tubes, and at the same time 
stroke, and the consumption | the warm air enters at the top of the casing and passes 
of steam at this horse-power | downwards between and around them. After passing 
is about 21 lb. per indicated | the tubes the air leaves the inner casing and enters the 
horse-power per hour. interior of the outer casing. This serves as the receiver, 

A similar machine, but of | from which the air is taken for use, or to the high- 
smaller size, is working at | pressure cylinder when the receiver is acting as an inter- 
the collieries of the Wear- | cooler. 
mouth Coal Company, Monk- The Riedler compressor is historically interesting as 
wearmouth, Sunderland. It| representing what was probably the first successful 
is also of the two-stage | attempt to design an economical compressor on scientific 
compression type, with air | lines. One of the best known and largest installations 
cylinders of 16}in. and 25}in. | designed by Professor Riedler is that built for the 
diameter respectively, and | purpose of supplying the city of Paris with a compressed 
steam cylinders of 18in. and | air supply. The main principle involved in the design is 
30in., with a common stroke | one which has been adopted in many later compressors 
of 24in. The maximum air} by other makers—namely, the employment of valves 
pressure may vary from 80 1b. | controlled by weak springs or air cushions, in which the 
work usually performed by strong springs in automatic com- 
| pressors is in this case done mechanically by a movement 


























CUBIC. FEET VERTICAL COMPRESSOR, ADMIRALTY TYPE—ALLEY AND MACLELLAN, LTD 
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The views, Figs. 39 and 40, represent a two-stage 
Riedler compressor, recently built for the Consoli- 
dated Goldfields of South Africa by Fraser and 
Chalmers, of Erith. This is a compressor of large 








) 
| know 


springs, but the valves open automatically without resist- 


n, the movement of the valves does not depend upon 


$$ 


|made of forged steel turned out from the solid ang 
| machined exactly to standard; they are made as light ag 


ance, while the closing is effected mechanically, the speed | is possible consistent with strength. The seats of these 
gradually diminishing to zero as the valves touch the | valves are of hard cast iron, and are fixed in the cylinder 








Fig. 35--TWO-STAGE COMPRESSOR—INGERSOLL RAND CO. 


capacity, and is driven by a compound steam engine 
whose cylinders are 24in. and 43in. diameter; and the air 
evlinders are 25in. and 4lin. diameter, all four cylinders 
having a common stroke of 54in. The air cylinders are 





GG 
A: - 
At: 
UZ 


“The Engineer” 


Fig. 36—SECTION THROUGH AIR 


arranged in the usual way, tandem fashion behind the 


throttle valve, and the compressor is guaranteed to 
compress 5000 cubic feet of free air per minute to a gauge 
pressure of 80lb. per square inch when running at 
65 revolutions per minute. The compressor is situated 
at a height of approximately 5000ft. above sea level. It 
is running condensing, with an assumed vacuum of 20in. 
In addition tothe dimensions already given, some further 
particulars of the steam engine part will now be added. 
The steam cylinders are jacketed, cast iron liners being 
forced into the barrels and caulked with copper rings at 
each end. The valve chests are cast in the cylinder 
body, the steam admission valves being situated at the 
top, while the exhaust valves are at the bottom of the 
cylinders. The valve gear is of the type known as the 
Reynolds-Corliss. The point of cut-off on the steam 


valves, which also acts as relief valves, is under the | 


control of Fraser and Chalmers’ patented Whitmore com- 
bined speed and air governor. The valve arms and trip 
gear for this motion are made entirely of cast steel fitted 
with hardened steel pins. The steain pistons are pro- 
vided with a broad ring of Babbitt metal of a special 
mixture, which, owing to tke large amount of graphite, 
has a good lubricating effect, and a very good surface is 
maintained in the cylinder. Between the high and low- 
pressure cylinders the steam passes through a receiver, 
which, being fitted with a heating coil, is also a reheater. 

The object of the air and speed governor is to make 
the speed dependent upon the amount of air required. 
The governing is such that if the compressor is running 
at its full capacity and speed, and the air is suddenly 
released, the speed will not exceed the normal maximum 
by more than five revolutions. The governor is also 
designed to run at a minimum speed when all rock drills 
are shut off. 

The dimensions of the air cylinders have already been 
given. The valve chambers or heads of these cylinders 
are bolted to the barrel, and in each head there are two 
suction and two delivery valves of the Riedler type. 
The gear for operating these valves is all mounted on the 
outside of the heads, where it can be inspected and 
adjusted with the minimum amount of trouble. 

In the Riedler valve gear, whose design is fairly well 


| seats, so that there is little possibility of the valves or 
| the seats wearing. The closing gear is worked from a 
wrist-plate in a manner not unlike that of the Corliss 
‘gear. The slowing down of the valves as they come upon 
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CYLINDER—INGERSOLL RAND CO. 


| their seats is brought about by means of an air cushion. 
steam cylinders. The steam pressure used is 135 |b. at the | 


The makers contend that, owing to this arrangement of 
valves opening automatically with little resistance and 


| 
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| heads in such a manner that they can readily be inspecteq 

| or removed in a few minutes. The air cushions are pro- 

| vided with adjusting screws, so that the speed of closing 

' can be regulated. The stems and spindles of the valves 
are also of steel mounted in cast iron bearings. 


The gear for closing the air valves consists of a cam 
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Fig. 37.—RECEIVER INTER-COOLER—INGERSOLL RAND CO. 





case-hardened and ground, fitted on a wrist plate on 
the cylinder. It closes the air valves by means of rollers 
in connection with the cams. These rollers are also case- 
hardened and ground, and are mounted on two independent 
levers carried on fulerum pins, which are secured on 
bosses cast on the wrist plate bracket. The wrist plate 
of the air cylinder is coupled, through the medium of a 
rocker arm, to the exhaust wrist plate on the steam 
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Fig. 38—GUTERMUTH BLOWING ENGINE—FRASER AND CHALMERS, LTD. 


closing mechanically with the help of an air cushion, 
these compressors may be run without damage at much 
higher speeds than is usually the case with compressors 
of similar size. Both suction and delivery valves are 


cylinder, and from thence to an excentric on the engine 
crank shaft. All the cylinders are mounted on heavy 
cast iron sole plates, which are tongued and grooved so 
as to keep them exactly in line when the engine expands 
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raised temperature. In addition to the air and | air cylinder, the cooler requiring about 240 gallons of | of a peculiar type of air valve. It will be seen that there is a 
wr evlinders being bolted to the same bed-plate, the | cooling water per minute, at a temperature of 65 deg. Fah., | steam cylinder and an air cylinder placed in tandem. 
shea A 


jinders are tied to the steam cylinders by means of | to cool the air coming from the low-pressure cylinder to | The diameters of the steam and air cylinders respectively 
, | are 16in. and 33in., with a common stroke of 36in. This 








air ey jolished tie-rods. _ | a temperature of 70 deg. : : + 6 , ; : 
i hm the low-pressure and the high-pressure air A barring engine is supplied, and is sufficiently powerful | machine has a capacity of 2850 cubic feet of free air per 














Fig. 39—TWO-STAGE STEAM-DRIVEN RIEDLER COMPRESSOR-—FRASER AND CHALMERS, LTD. 


This consists of a boiler , to turn the main engine over when there is full air pres- | minute, raised in pressure to 13 lb. per square inch, when 


cylinders is the intercooler. 
plate shell and brass tubes expanded into wrought iron | sure in the cylinders. ‘ 2 , running at a speed of 85 revolutions per minute. The 
tube plates, and fitted with ferrules. For this particular The lubrication of the main bearings is continuous, steam cylinder is fitted with the usual Myer adjustable 
compressor the cooling surface in the intercooler amounts | and is effected by independent oil pumps. cut-off gear. The valves on the air cylinder are of the 























Fig. 40—TWO-STAGE STEAM-DRIVEN RIEDLER COMPRESSOR—FRASER AND CHALMERS, LTD. 


to about 2300 square feet. The air passes round the out-; The fly-wheel is of cast iron, weighing about 23 tons, | Gutermuth type. They are made of bronze sheets, the 
side of these tubes, and the cooling water passes through and having a diameter of 26ft.-It is built in four sections. | metal used being the special mixture known as Tombak 
them. A relief valve is provided on the pipe to prevent Although not strictly within the scope of this supple- | metal. ‘The flap of the valve is thickened for strength, 
high pressure in the low-pressure air cylinder. A watertrap | ment, we show in Figs. 38 and 41 a blowing engine made | while the thinner part is rolled into a spring. Theaction 
is placed between the water cooler and the high-pressure | by Fraser and Chalmers, in order to illustrate the use | of these valves is analogous to that of the hairspring of a 
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watch; the weight of the single moving part being very | mechanical movements derived from the motion of initial pressure of steam at which this 
swall, the valve offers very little resistance to the flow of | the piston. The “ Daw” compressor, designed by A. | 120 Ib. per square inch. With the idea 
the air, and opens and closes very rapidly without noise. | and Z. Daw, of London, and built by Robey and Co., Lti., 
|} of Lincoln, represents a new type, in so far that the 
movement of its valves is placed under pneumatic 









































Fig. 4:—-COMPRESSOR WITH GUTEFMUJTH VALVES 


The valves themselves are carried in cast iron cylindrical 


seats fitted into each cylindrical head, two for the suction 
and two for the delivery. 


The seats may easily be taken 


control. In the design of this 
compressor A. and Z. Daw 
have aimed at turning out 
a machine which shall give 
the highest efficiency under 
all conditions of compression. 
The control of the inlet 
and the discharge valves is 
effected pneumatically, and 
this gives the valves full 
automatic action with con- 
trol of their opening and 
closing at the proper time, 
no matter how greatly the 
| pressures in the receiver 
may fluctuate. 

The introduction of this 
compressor has been rapid, 
Fig. 42 shows one of several 
200 horse-power compound 
two-stage compressors which 
have been built.. The capa- 
city of this machine is 1250 
cubic feet of free air per 
minute, the cylinders being 
203in. and 13in. in diameter 
for low pressure and high 
pressure respectively, with 
a stroke of 30in. The 
speed of running is high for 


a compressor of this size, being 
minute, equivalent to a piston speed of 550ft. per 
The maximum air pressure is 80 lb. per 
intercooler is placed 


minute. 
square inch gauge. 


A vertical 
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compressed air required, the speed of the conga the 
automatically regulated by a pressure regulator The 
This 
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Fig. 45-SECTION OF AIR COMPRESSOR—A. AND Z. DAW 


110 revolutions 


per 


acts in conjunction with a speed governor attached to the 
steam valve gear, so as to control the cut-off mechan. 
ism, and so regulate the speed of the compressor. By 
reference to Fig. 45, in which a section of a double. 























out for inspection or renewal by removing a single ccver. 


The compressors 


All suction and delivery valves are interchangeable so 
that only one size of 


spare valvés need be kept in hand. 
which have been described so far 
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Fig. 43 


action, or the 


INTERCOOLER—A. AND Z. DAW 


have either been fitted with valves, which are purely 
automatic in their 
made dependent, either in part or entirely on positive 


valves have been 





Fig. 42—200 H.P. TWO-STAGE COMPRESSOR—A. AND Z. DAW 


between the low-pressure and high-pressure cylinders. 
This is designed with a sufficient capacity to act as a 


receiver. 


A view of this is shown in Fig. 43. 


This cools 


the air to within 10 deg. of the temperature of the 


cooling water. 
jacketed. 


Of course the cylinders are fully water | 


















Fig. 44-AIR CYLINDER AND VALVE GEAR-—A. & Z. DAW 





The steam cylinders have drop valve gear to give the 


best distribution of steam under all loads with the mini- 
mum steam consumption. : 
cylinder is 12in. diameter, and the low-pressure cylinder | 
24in. diameter, with a common stroke of 30in, 


The high-pressure steam 





The | 


| FE, and, at the commencement of the suction stroke, 
places the rear end of the small cylinder F in communt- 











acting “ Daw” compressing cylinder is shown, the acticn 
of the air valve gear should be understood. Here the 
inlet valve A is placed in the cylinder cover, and is seen 
in its open position, pivoted at B and opening inwarcs. 
The tendency for this valve to be kept closed is main- 
tained by the air pressure within the compressing 
cylinder and also the strong spring C. 

“The small slide valve D is actuated by the valve gear 
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Fig. 46.—AIR CARD FROM DAW COMPRESSOR 





































cation with the receiver through the pipe 8; so that the 
pressure in the latter, acting upon the piston G, over 
comes the spring C and the weight of the valve A. This 
pressure is maintained, and the inlet valve thereby kept 
in its open position, from the time when it is opened and 
during the full length of the suction stroke. In this wa) 
the cylinder is filled with free air at the pressure of the 
atmosphere, and this conduces to a high volumetric efli- 
ciency. ; 

The pressure set up on the inlet valve piston G, at the 
commencement of the suction stroke, is sufficient to 
ensure the inlet valve A opening instantly, and the prac- 
tice being to make the area of the inlet valve as 
large as circumstances will permit, there 1s, conse 
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TWO STEAM-DRIVEN COMPRESSORS 


( For description see page xv.) 










































| 
i} | 
| 
Fig. 47—STEAM-DRIVEN COMPRESSOR—CARRICK AND WARDALE 
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Fig. 48—CROSS-COMPOUND COMPRESSOR—CARRICK AND WARDALE 
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quently, no obstruction to or wire-drawing of the air | the valve. The small cylinders F and H act as dash- | has ‘to be discharged in proportionately less time, Jy 
during admission ; and the cylinder is filled with air at | pots or buffers, and ensure the valve closing quietly | the? present compressor, therefore, the discharge valyes 
and without shock. The pressure set up on the inlet | as well as ‘the suction valves, have the largest pos. 

















































75 los ” . ___»__ Receiver Pressure 72ibs Gauge valve control piston G, at the commencement of the | sible area of opening. It is found, the makers claim 
0 ‘ ; ; suction stroke, is sufficient to ensure the inlet valve A : 
; : opening instantly, and the removal of the pressure causes a 
160 44 the equally ready closing of the valve by the spring C. 7 
ve The air enters the cylinder with the least possible con- i 
hsO Fe tact with hot surfaces, and before and during compression \. 
. Oo its temperature is raised as little above that of the outside s/ \. 
eo | \ pans temperature as is possible; and it should be noted that ait 
“ a) an avoidable rise in temperature of 5 deg. Fah. may (eats \\ 
30 || Se result in a loss of 1 per cent. in the work required to com- = a Ss tT 
u | #2 Volume s me press the air, and this will be accompanied by a corre- YER “oj 
20 — -Gteresete esmwre Miefons sponding reduction in the capacity of the plant. x MEN yi /\ 
! i The delivery valve is shown in its closed position, QRWN L 
Lo ~~ the spring J, the pressure of the air in the receiver, and = SS | 
| | gates. the weight of the valve itself, all tending to keep it i | Sa bc i 
a closed. It is pivoted in a similar way to the inlet valve, : 1} 
k 36-4% Free Air and is arranged to open outwards relatively to the com- Fig. 52-VALVES-CARRICK AND WARDALE 
C LP Volume pressing cylinder. It is enclosed in a casing which is in 
a open communication with the receiver, the pressure of that the perfection of the pneumatic control is such 











which is always being exerted on the back of the valve. that these large valves can be run at speeds quite 

An opinion which prevails is that as the volume of air unobtainable by other means, and the resistance to the 
the full pressure of the atmosphere, thus doing away with when compressed is considerably reduced, delivery valves | passage of the air is reduced to a minimum. The 
one cause of the loss of efficiency. as coinpared with suction valves need only have a small | discharge valve K is balanced through the small slide 


Fig. 49—COMBINEO CARDS FROM DAW COMPRESSOR 
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Fig. 50-SECTIONS OF AIR CYLINDERS, &c.—HUGHES AND LANCASTER 















At the completion of the suction stroke the small slide | opening; but the converse is essential if the compressor | valve D, which is actuated by the valve gear E, placing 
valve D is reversed to exhaust, and the spring C being | is to work with safety and efficiency, because although | the front end of the small auxiliary cylinder L in 
thus relieved of the pressure acting against it, closes ! the volume delivered is less, its density is greater, and it |] communication with the receiver. The latter pressure, 
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acting upon the piston M, balances the difference in 
pressure on the discharge valve K, due to the weight of 
the valve seating, the force of the spring J and the 
weight of the valve causing the discharge valve to open 
without any excess of pressure being set up in the com- 
| pressing cylinder. As the discharge valve lifts off its 
| seat a portion of the balancing pressure in the cylinder 
| L becomes an active force, and opens the valve rapidly 
| and keeps it fully open until the compression stroke is 
complete. The slide valve D is then reversed by the 
valve gear, so that the pressure in the cylinder L is 
exhausted, and the spring J, being thus relieved from 
the pressure acting upon it, instantly closes the valve. 
The cylinders L and N act as dashpots, or buffers, and 
wig the valve opening and closing quietly and without 
shock. 

If the pressure in the receiver should vary, the time of 
opening of the discharge valve in relation to the stroke 
of the piston will vary with the fluctuations in pressure, 
and this presents insuperable difficulties to the positive 
movement of the valves by direct mechanical connec- 
tions. By the pneumatic control used in the “ Daw” 
system, however, positive movement is secured, and 
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Fig. 5SI—COMPRESSOR FOR BOMBAY—HUGHES AND LANCASTER 
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the discharge valve opens at the moment the receiver 
pressure is reached, is held open during discharge, and 
closes instantly after the discharge of the compressed air, 
under all conditions of speed and pressure. On the 
contrary, an essential condition of valves which are 
mechanically operated, and not controlled pneumatically, 
is that the delivery port must be closed gradually 


towards the end of the stroke, thus necessitating the 





Fir. 53—VALVE BOY—SARRICK AND WARDALE 


forcing of the air through the port with a gradually increas- 
ing velocity, and there results from this an excess of pres- 
sure and a great rise in the temperature of the air dis- 
charged. The designers of the ‘‘ Daw” compressor contend 
that this serious defect, to which they think many explo- 
sions in compressors have-possibly been due, is obviated by 




















Fig. 54.-VERTICAL COMPRESSOR—HUGHES AND LANCASTER 


their system of valve control, which ensures that the 
valve is kept full open until the whole of the compressed 
air has been delivered. In addition to this, although 
closing gradually at the end of the stroke, the pneumatic 
gear admits of the discharge valve lifting freely off its 
seat should the pressure from any cause be excessive 
during the closing period, and, further, that the pneu- 





matic control makes the valve self-adjusting for all speeds 
and pressures. 

With an unbalanced valve there must be a rise in pres- 
sure in the compressing cylinder over the receiver 
pressure in order to balance the extra load on the receiver 
side of the valve. This is due to difference in the area 


of the surface of the valve exposed to the receiver pres- | 


sure and that exposed to the pressure in the cylinder 
caused by the valve seating. This excess of pressure in 
the cylinder will vary with the size of valve and width of 
seating, but probably never falls below 15 lb. per square 
inch. In addition to causing extra stress on the engine 


} 

| discharge valves to close in the manner required to give 
| the desired results. Owing to the small diameter of the 
| control cylinders, and the short movement of the piston, 
| the consumption of air by the pneumatic control is very 
| trifling, being barely one-third of 1 per cent. of the air 
| delivered by the compressor. 

| When the Daw valves are used on blowing engines 
| they are fitted with flat grid slides, so as to give straight 
| through ports, and, consequently, a large opening. This 
| is necessary, as any excess pressure must be avoided, 
| owing to the comparatively large volume of air to be 
' delivered at a low pressure. For example, if the receiver 

















Fig. 55.-COMPRESSOR ANO CIL ENGINE—HUGHES AND LANCASTER 


there will be a loss of work of about 1} per cent. at least, 
and with small valves it may be very much greater. 

In order. to minimise this effect of excess pressure 
during compression valve seatings are often cut down to 
the smallest possible width. After being used for a short 
time this leads to possibility of leakage back again into 
the cylinder of the air which has been compressed, but 
with a balanced valve there is no need to cut down the 
seat area. 

It has been pointed out that a small slide valve D 
controls the small pistons which actuate the inlet and 
delivery valves. Its movement is effected in the follow- 
ing way :—A short rod R is connected to the piston-rod 
and actuates the long arm of a lever, whose fulcrum T is 
placed at a distance above it, which is approximately 


pressure is, say, 7°35]b. per square inch gauge pressure, 
and the air is ejected at a pressure of 9lb., there will be 
a loss of efficiency of some 20 per cent. 

As will be seen from Fig. 44, all the gear for controlling 
the valve is upon the outside, where it is readily acces- 
sible for adjustment and attention. 

The indicator diagram, Fig. 46, page xii. will 
serve to show the nature of the work done by this com- 
pressor. This is a test card taken from a single- 
stage compressor wifh air cylinder llin. diameter and 
18in. stroke, running at 115 revolutions per minute. 
Fig. 49 shows combined air cards of a 13in. high- 
pressure, 20jin. low-pressure compressor with a stroke 
of 30in. This compressor is, of course, two-stage, and 
runs normally at 94 revolutions per minute. The test 

















Fig. 56.—PORTABLE COMPRESSOR AND PETROL ENGINE—LACY-HULBERT AND CO., 


equal to the travel of the piston. 
lever is a connection nearer to the fulcrum, so as to 
give a short travel to the rod Q. This has a sliding 
connection U upon the horizontal rod Q, upon which 
are fixed adjustable stops, actuating the small slide 
valve D at the end of each stroke of the compressor, 
the valves remaining stationary at all other time. By 
means of this positive motion it is ensured that the 


valves D will move exactly at the time required, and | 


in this way cause the admission valves to open, and the 


Forming part of this | 


LTD. 


gave a volumetric efficiency of 96°4 per cent., which is 
decidedly good, and the compression line of the cards 
will be seen to approach very closely to the isothermal 
line. The slight excess pressure shown on the delivery 
line of these cards is not due to the valves, but to the 
resistance in the air passages and pipes. 

Compressors for supplying air for use in special chemi- 
cal processes are made by Carrick and Wardale, of 
Gateshead. The arrangement shown by Fig. 47 is that of 
a high-pressure air-compressing engine used for supplying 
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air and passing it through a neutralised solution of 
MnO, to oxidise it into MnO,, in the manufacture of | caster, of Ruabon and London, the air valves, both 
for suction and delivery, are cylindrical in form, and have 
a to-and-fro swinging motion imparted to them by means | 


bleaching powder by the Leblanc soda process. 
stroke. 


separate excentrics, in order to regulate the cut-ofi 
according to the varying load on the engines. 
cylinders are arranged to work in one stage, and have 
diameters of 40in. anda stroke of 48in. Each of these 
cylinders is double acting, and the cooling is effected by 
water jackets. Each cover is fitted with six detachable 
suction valves, as shown on Fig. 52, each 10in. diameter, 
and designed to have a minimum amount of clearance 
when the piston is at the end of its stroke. The valves 
themselves are of india-rubber, and work against wrought 
iron dise-shaped guards. An arrangement is used whereby 
water is admitted to the suction valves in order to 
lubricate the piston. One delivery valve is fitted at 
each end of the cylinder. These valves are 18in. long 














Fig. 57.—COMPRESSOR AND GAS ENGINE—LACY-HU.BERT 


and 8in. wide, and {the air, after passing through them, 
enters the main air chamber, as shown on the drawing. 
The fly-wheel is 14ft. diameter, and weighs about 12 tons. 
It is mounted on a Siemens-Martin steel crank shaft 
12in. diameter. The weight of the pistons is partially 
earried by the motion bars which carry the intermediate 
and tail rods. 

By Fig. 48 is shown an arrangement of a horizontal 
compound condensing engine used chiefly for compressing 
CO, (carbonic acid gas) for the recovery of ammonia in 
the ammonia soda process, and also for the recovery of 
sulphur from tank waste in the Leblanc soda process. 


In the compound steam engine there is an arrangement | 
for admitting high-pressure steam into the low-pressure | 


cylinder when starting the engine. The steam cylinders 
are 24in. and 36in. diameter, for high pressure and low 
pressure respectively, with a stroke of 36in. The steam 
valve gear is similar to that of the last. The air cylinders 
are double-acting, and of the single ram type, water being 
introduced into each cylinder, and this rises and falls up 








“Tze Exoingsr” 


to the valve-boxes as shown with each in or out-stroke of | 
the engine. There are four suction boxes in all, each of | 
which, on the suction side, is fitted with ten valves 6in. | 
diameter, and nine on the delivery side, each 6in. 
diameter. 

When working, the CO, is drawn from lime kilns, and 
enters at the top of the valve-boxes, passes into the 
cylinder, and is there displaced through the delivery. 
Thence it passes through the receivers or carbonators, 
and these are kept under pressure until either H,S 
(sulphuretted hydrogen) or ammonia gas is liberated, | 
for whichever process they are required. 

Though designed primarily for the compressing and | 
delivering of CO,, this compressor may equally well be 
used for dealing with air. The glands for the stuffing- 
boxes are surrounded by a water box, which keeps them 
luted and water-tight. 

The enlarged section on Fig. 53 will give an idea as to 
the arrangement of the valves. 


| 


In this 
machine the steam cylinders are 26in. diameter and 48in. 
The cylinders are fitted with variable expansion 
gear, actuated from the outside, and driven by means of 


The air 


| just about to open. 





In the air compressors made by Hughes and Lan- 


| of an ordinary excentric, in a manner similar to tha 
adopted in the well-known Corliss steam valves. 


positions of the air piston. 
valve, this valve is made in the form of a hollow cylinder. 


which is divided diagonally by a midfeather, and in this 


way separated into two compartments. 


These valves are fitted in seatings in the cylinder heads, 
as shown in Fig. 50, there being one valve at each end of 
the cylinder, each valve serving the double purpose of 














Fig. 58.—PORTABLE COMPRESSOR—LACY-HULBERT AND CO, 


suction and delivery valve. It will be seen from the 
longitudinal section of the valve in the left-hand view in 
Fig. 50 that the compartments of the valve are open at 
the ends, one end opening into the suction chamber, and 
the other into the delivery space—that is to say, when 
the valve is placed in its casing, in which it is an easy 
fit, the opening at one end communicates with the 
passage A, through which the free air is supplied, and the 
other open end communicates with the compressed air 
chamber and passages I’. In addition, this last opening 
into the delivery space is further provided with a lift 
valve H, which opens only when the air which is being 
compressed in the cylinder has at least attained the same 
pressure as that of the air in the receiver. 

There are two ports cut through the side of the valve 
in the form of longitudinal slots. One of these —C, which 
may be called the free air port—opens into the compart- 
ment which is in free communication with the suction 
chamber A ; and the other port E, called the compressed 
air port, opens through the valve H into the compart- 
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Fig. 60.—STANDARD TWO-STAGE COMPRESSOR—REAVELL AND CO., LTD. 


ment which communicates with the passages for the 
compressed air. 
of the air compressor, is cut through the casing in which 


| the valve works. 


The motion imparted to the valve is such that the free 


| air port commences to open to the air cylinder simul- 


taneously with the commencement of the intake stroke 
of the piston, with a slight allowance for the re-expansion 
of the small quantity of air contained in the clearance 
space. In the figure, the piston is about to begin its 
movement to the right, and the suction valve is shown | 
This port again closes just as the 

piston reaches the end of its suction stroke. 
As the piston commences its return or compressing | 
stroke the compressed air port E begins to open and shuts 
exactly as the piston gets to the end of its compressing | 
stroke. This commencement of the opening of the | 
delivery port is shown in Fig. 50 as taking place at the 
right hand end of the cylinder, 





In this | 
way the valve is given a positive mechanical movement, 
which can be accurately timed to correspond with the 
Unlike the ordinary Corliss 


H.P. Casing / 
4 


—= 

As the motion is given to the valve by mecha 
means, the opening and shutting of the ports at the 
moments is assured, no matter at what speed the 
pressor is running, with the result that a high yo} 
t | efficiency is attained. 


Dical 
right 
com. 


Unetrie 
‘are rote ‘ 
Careful tests have shown the 


volumetric efficiency of this compressor to b 
97 per cent. 

By driving the valve at its free air end the necessity 
for providing a gland for the spindle to pass through J 
, avoided. It will be seen that the valve ports are sal 
very far apart on one side of the valve which is nearest 
the opening into the cylinder. In order to keep thes 
faces close up to one another, compressed air is admitted 
so as to press upon the back of the valve. The pressure 
thus exerted holds the valve well up to the inner surtac 
of the valve casing, and so prevents leakage. The motion 
spindle and the valve itself are made separately aa 
the movement communicated through an “Oldham ” 
coupling K, so that the true rotary motion may 


© as high ag 


be 
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Fig. 5SS9—-SMALL COMPRESSOR—LACY-HULBERT 


given to the valve, although the two axes may not 
coincide when the face has become worn and the 
spindle has moved bodily nearer the face in following up 
the wear. 

The lift valve H at the compressed air end of the 
cylindrical valve is provided with a dash-pot arrangement 
I, by which all hammering is avoided and the valve ix 
enabled to run silently at high speeds. The compressed 
air naturally puts an end pressure on the valve, causing 
it to work tight against an inside shoulder at the free air 
end, but the greater part of this pressure is taken off by a 
balancing cylinder, which exerts an opposite pressure on 
the valve and causes it to work almost in equilibrium, 
the excess of pressure allowed on the end of the valve 
being only sufficient to prevent leakage taking place at 
this point. Friction is in this way reduced toa minimum, 
and easy and smooth running of the valve is attained. 

One very important feature of this valve is the ease 
with which it can be taken out, examined, and replaced 
with very slight interruption to the running of the 
compressor. 





4 
Automatic Unload:ng 
4 Device 


P Water Outlet 






Water Inlet 





Swain Se. ? 


| The cylinders and cylinder heads are water-jacketed. 


A similar slot, opening into the cylinder | the water spaces being marked W in Fig. 50. 


As an example of a typical installation of compressed: 
air machinery of this design made by Hughes and 
Lancaster we give in Fig. 51 a side elevation, a plan 
which is partly in section, and a cross section of one 
compressor of a set of four, made for the Bombay Muni- 
cipality. In this installation there are three Babcock and 
Willcox boilers, each having 426ft. of heating surface. 
The pressure of the steam is 170 lb. per square inch. 
These boilers are supplemented by a Green’s economiser 
consisting of 168 tubes. 

There are four sets of steam-driven air compressors, 
the steam cylinders being of the triple-expansion type, 
and each set of engines having its own jet condenser, 
the pumps of which are worked by an overhung crank on 
the end of the main crank shaft. 

Each set has three double-acting air cylinders placed 
tandem fashion behind the steam cylinders, the piston- 
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prolonged to carry the air-compressing pistons. 
on stroke is 24in. In two of the sets of air 
the steam cylinders are as follows :—High- 


rods being 
The comm 
compressors 

yressure 


sure B1gin- k GuaE, 
pe are each of 224in. diameter. 
The other two sets of compressors are smaller than 
he above, the steam cylinders being :— High-pressure 
alin intermediate 14in., and low-pressure 22}in. 

Fig. 54 


12in. diameter, intermediate 19}in., low-pres:- | 
The six air cylinders belonging to these two | thing can be lifted straight out when the cover is taken 


shows a small yertical compressor made | for pressures up to 180 lb. per square inch. 


| more is required than to take off a cover, which is very 

easily done, and to lift out the valve with its spring and 
| dashpot. As everything is simply fitted into its place in 
the valve chamber, and there are no attachments, every- 


off and can be just as readily replaced. 
The firm of Lacy-Hulbert and Co., Limited, de- 
votes itself chiefly to producing small compressors with 
| capacities up to 300 cubic feet of free air per minute, and 
Many of 


| 
| 
} 


py the same firm, which is arranged for driving by an | these are made portable, and are driven by petrol engines, 














Fig. Gi. 


electrical motor. This gives a very compact arrange- 
ment, and is suitable for use in cases where the quantity 
of air required is not large, and where a high pressure is 
not wanted, but where only a very small space can be 
spared for the compressor. 

In Fig. 55 is a reproduction from a photograph of 
a horizontal single-acting compressor driven direct by 
an oil engine. The small pump at the side provides the 
necessary circulation of water through the jackets. 

These compressors of Hughes and _ Lanchester 
are chiefly made for use in connection with the Shone 

















Fig. 62.-PISTONS AND RODS OF REAVELL COMPRESSOR 


system for lifting sewage. The firm manufactures all the 
necessary appliances in connection with this system, | 
such as the ejectors or vessels into which the sewage is 
allowed to flow by gravity, and from which it is after- 
wards forced by the pressure of air admitted by means 
of a float, which rises as the vessel fills. 

As far as can be judged from a careful inspection 
of the compressor constructed by this firm, it ap- 
pears to possess all the merits claimed for it by the. | 
makers. When running. all the mechanism, works | 


that the valves are quite noiseless in their action. 
Another striking quality of this machine is the readiness 


very sweetly, and what is especially noticeable is | 
with which the valves are removed. To do this nothing | 








TWO-STAGE ELECTRICALLY-DRIVEN COMPRESSOR—REAVELL AND CO., 


| the employment of compressed air. 


| either to supply a large quantity of air at a low pressure 


ment by which the compression is effected in four 


centre of the crank shaft. The pistons in all the 








LTD. 


electric motors, or gas engines. The valves used in these 
machines are, both for suction and delivery, of the simple 
dise pattern. Those for suction have no springs, while the 
delivery valves are provided with simple coil springs. An 
inspection of the following illustrations will serve to indi- 
cate not only, the number of uses to which the com- 
pressors made by this firm are put, but will show what a 
wide field has been and is continually being opened for 
The view shown on 
Fig. 56 is taken from a photograph of a portable com- 
pressor driven by a petrol engine and built for use in 
desiccating telephone cables. Fig. 57 shows a two-speed 
compressor driven by a gas engine. It is fitted with an 
air receiver and water tanks. This machine is used for 
supplying air to be employed in caulking large gas mains. 
and also for testing the joints when made. 
the two-speed gear the compressor can be arranged 


By having | 


cylinders are single-acting, and are arranged as trunk 
pistons, so as to be linked direct to the crank. All these 
rods go to one crank, so that there is one-quarter of a revo- 
lution difference in cycle between each adjacent cylinder. 
Moreover, the rods are always in compression, and 




















Fig. 64.-DUPLEX COMPRESSOR—REAVELL AND CO 


the connecting rod ends only bear on the crank pin for 

rather less than one-quarter of the circumference. 

A typical compressor which is now being made by this 
| firm is shown im section by Fig. 60, and a general ex- 
ternal view of the same machine is shown by Fig. 61. 
In this machine the low- 
pressure cylinders are the 
four at the left-hand end of 
the compressor. These are 
shown in transverse section 
in Fig. 60. The free air 
is allowed to pass into the 
central space A in which the 
crank turns. 

At the point where the end 
of the connecting-rod bears 
against the piston there is 
a port communicating with 
the space inside the com- 
| pressing cylinder, and there 

is a corresponding port in 
| the connecting- rod end. 
The positions of these is so 
arranged that when the 
piston is just beginning its 
return stroke, after the 
delivery of the air, the port 
in the rod end is just begin- 
ning to open to that in the 
piston. The result is that 
the free air passes through 
the ports into the inside of 
the cylinder, and this goes 
on until the end of the 
suction stroke is - reached, 
when the ports are again 
closed. On the return stroke 
this air is raised in pressure 
and discharged through the 
spring delivery valve at the 
top of the cylinder. The 
delivery valve is marked B 
in the drawing. Thence the 
air passes into the passage 
C, and through the inter- 
cooler to the inner crank chamber of the high-pressure 
cylinders, where, after being compressed, the air is dis- 





Fig. 65—Two-Stage_ Westing- 
house Compressor 

















Fig. 63.—PISTON AND CONNECTING ROD--REAVELL 


or a small volume at a high pressure, according to the 
requirements of the user. 

Fig. 58 shows a portable compressor which is driven by 
a single-phase electric motor, and is used in electric 
power stations and factories. Fig. 59 is a view of the 
smallest compressor made by this firm, having a capacity 
of only 5 cubic feet of free air per minute. It works up 
to a pressure of 1501b. per square inch. 

The essential feature of the compressors made by, 
Reavell and Co., Limited, Ipswich, is the arrange- 


cylinders, which are set at angles of 90deg. round the 








Fig. 66—ELECTRIC COMPRESSOR—WESTINGHOUSE 


charged into the receiver. The compressor here 
illustrated is driven direct by a motor placed between the 
high and low-pressure ends. It will be seen that each of 
the compressors is divided into three annular spaces by 
circumferential walls. The middle space forms the water 
jacket for cooling, the outer one is for the air delivered 
from the cylinders, and the inner space is for the free air 
in the low-pressure compressor, and in the high-pressure 
end is filled with the half compressed air from the low- 
pressure end after it has left the intercooler. 

The machine represents Reavell and Co.’s standard 
two-stage machine, as used for supplying air for pneu- 
matic tools in dockyards, arsenals, and private engineer- 
ing and shipbuilding works in this country_and abroad. 
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Fig. 62 shows a view of the four pistons and rods 
of one of these compressors. A piston and rod is seen 
in Fig. 63. It may be pointed out that the compressors, 
poth single stage and two stage, are arranged for driving 
with steam, belt, or with gas or oil engines. Fig. 64 
sa view of a duplex compressor in which there are two 
instead of four cylinders on the one crank. 

Besides compressors of the ordinary automatic valve 
kind, having spring-controlled suction and delivery valves 
fixed in the cylinder ends, as well as compressors in which 
both suction and delivery valves are mechanically 
controlled as in the Corliss gear, the W orthington 
Pump Company make a compressor dependent for its air 





Fig. 67-COMPRESSOR FOR ELECTRIC TRAINS 


movements upon what the company calls its “ Cincinnati” 
valve gear. This valve gear is designed positively to control 
the three constant points in the compression cycle, namely, 
the opening of the suction, the closing of the suction, and 
the closing of the delivery. The opening of the delivery, 
which is the variable event in the cycle, is effected by 
means of lift valves held by light springs. On the air in 
the cylinder attaining a pressure which is equal to that in 
the receiver, or slightly above it, it lifts these poppet 
valves and passes through. At the end of the stroke the 
delivery is mechanically cut off by means of a semi- 





Fig. 68—MOTOR DRIVEN COMPRESSOR 


rotary Corliss valve, thus retaining under the delivery 
valves a cushion of air at receiver pressure. These lift 
valves are therefore given the entire return stroke in 
which to seat themselves, and all tendency to violent and 
noisy impact is avoided; while the mechanical cutting off 
of the delivery, in relieving the lift valves of the necessity 
for sharp closing, allows the use of the light springs, and 
it also ensures a full wide opening at the beginning of the 
delivery, a feature which is lacking in a delivery valve 
under complete mechanical control. 

We understand that this company has built a num- 
ber of Cincinnati compressors of very large capacity. 





Fig. G9—PORTABLE ELECTRIC COMPRESSOR 


The compressors made by the Westinghouse Company 
for use with the air brake are well known to all our 
readers. They are also used for other purposes where 
their small size and the convenience with which they can 
be attached to a wall or pillar give them an advantage. 
In addition to the standard sizes, these compressors are 
made with various sizes of air and steam cylinders to 
meet special conditions of service. 








Fig. 65 illustrates a modification of the general type, 


The air valves are placed in the cylinder covers, so as 


and is a two-stage compressor suitable for steam pressures | to reduce the clearance to a minimum, and when closed 
above 150 lb. per square inch. Fig. 66 is an outside view | they so fill the port openings as to present a perfectly 
of a motor-driven compressor of a type used, amongst | flat surface inside the cylinder and permit of the piston 


other things, for electric cars and trains. 


The motor can | coming almost up to the end. About one-third of the 


be turned round 180 deg. on the compressor, so that the | area of the cover is occupied by the admission and the sam« 























Fig. 7O—VERTICAL STEAM 


apparatus may be either bolted under a car direct to the 
frame, or on the floor, as may be desired. All wearing 
parts are continually oiled automatically while the motor 
is running, and just sufficient oil is fed to the pump 
cylinder to ensure proper lubrication. Fig. 67 shows 
another compressor for trains and cars. It is driven by 
an excentric on the axle. The excentric is made with an 
extended sleeve, which forms the bearings for supporting 
the compressor casing. The bearings are steel bushed, 
white metal lined, so as to be quickly and easily replaced 
and renewed when worn. The single-acting air-cylinder 
is mounted on the casing, which is supported from the 
car frame by a flexible attachment. This compressor is 
particularly adapted to cars the speeds of the driven axles 
of which do not exceed 150 revolutions per minute, 
corresponding to about 13} miles per hour for 30in. 
wheels. Fig. 68 illustrates a motor compressor for sta- 
tionary work, and Fig. 69 is a portable motor-driven air 
compressor. These are made in different sizes, for either 
direct driving by a direct current motor, or through gear- 
ing by an alternating current polyphase motor as shown 
in the illustration. 

An interesting air-compressing plant of large size, 
made by Walker Bros., of Wigan, forms the subject of 
the illustration on page xviii. At the time they were 
erected, some two or three years ago, they were the 
largest engines of their kind in India. They supply 
air to the mines of the Champion Reef Gold Mining 
Company, and, whilst driven normally by electricity, they 
can, at very short notice, be converted to steam driving. 
The electric power is derived from the Cauvery Falls. 

The steam and air cylinders are, it will be seen, placed 
in tandem, and the fly-wheel is grooved to take ropes, by 
means of which it may be driven by a motor. The steam 
cylinders are 32in. and 57in. diameter, and the air 
cylinders 32in. and 5lin. diameter, all with a 5ft. stroke. 
The steam is distributed by Corliss valves, and is con- 
densed in a jet condenser at the rear of the engine. 
We are informed that a cylindrical form of condenser, 
instead of rectangular, is frequently employed by 
Walker Brothers. The air is cooled in its passage 
between the first and second stage. The engines 
are designed for a steam pressure of 110 Ib., and deli- 
ver air at 80 lb. The fly-wheel is 24ft. in diameter 
and weighs about 34 tons; in its periphery are twenty- 
eight grooves for cotton ropes. 


DRIVEN COMPRESSOR— BROTHERHOOD 


amount by the outlet valves. The valves are suspended 
from the top in the manner of a hinge, and close by 
gravity, and there is only one of each kind at each end of 

















Fig. 7I—BELT DRIVEN COMPRESSOR 


the cylinder. They are partly balanced by moderate 
elastic pressure, and an externally-applied india-rubber 
buffering apparatus ensures their closing with but little 
noise even at high speeds. Arrangements are made 
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so that the valves can be got at without disturbing the 
cylinder covers or other parts of the engine. The pump 
driven by the tail rod of the high-pressure engine circulates 
the cooling water through the jackets and intercooler. 

The “ Brotherhood” type of compressor is probably 
best known in connection with marine work, for which it 
is made for both high and moderate pressures in the 
works at Westminster, and is used in nearly -all the 
navies of the world, as well as in dockyards and ship- 
building establishments. 

For many years this firm has specialised in construc- 
tion of machinery for compressing air and gases to high 
pressures, and a complete description of the number of 
types which have been made and used would fill many 
pages. Of these, one machine of recent design has been 
selecte1 for brief notice here. The example shown in 
Fig. 73 is a machine for compressing air to high pressures 
for charging torpedoes, operating torpedo discharge tubes, 
compressing gases, and similar purposes. The leading 


with a view to saving floor space. It is not pos- 
sible in this article to describe in any close detail the 
many types andsizes. In general, it may be noted that 
all these compressors are of enclosed type, fitted with 
forced lubrication. They can be driven by steam, gas, 
and oil engines, electric motor, and belt, and the smaller 
sizes are also supplied coupled to petrol engines. 

The illustrations given show three examples of these 
methods. As will be seen, they are built with one, two, 
or more cranks, according to requirements, and, of 
course, compression is effected in single or plural stages, 
as the case demands. The air cylinders are double 
acting, compression taking place at each end alternately, 
the air, in compound machines, then passing through 
intercoolers on its way to the higher pressure cylinders. 
The cylinder barrels and covers as well as the valve 
passages are water-jacketed, the water circulating through 





the cylinder jackets and covers and also through spaces 
surrounding the valve passages. Where the ultimate | 


The large two-crank machine shown by Fig, 79 j 
driven in this instance by steam, and represents a a 
capable of delivering about 500 cubic feet of free aiy 
minute compressed to 100-120 1b. per square inch. hj 
is a size in which many have been supplied to the Royal 
Dockyards. 

Fig. 72 illustrates a single crank compressor fitted for 
electric driving with a “motor” cylinder added above 
the pump. The particular machine shown was special} 
designed for tunnelling work, and the principles followed 
will probably be of interest to engineers engaged jn 
similar work. The machine was primarily intended to 
supply compressed air to the workings. It was, of course 
desirable that the air should be as cool as possible, and 
when it was returned at nearly the full pressure, though 
vitiated, considerable available energy remained. [Tp 
order to save this energy, and at the same time to 
economise in cost of water for cooling the compressed 
air, an expansion cylinder was fitted to the compressor, 


























Fig. 72—STEAM OR ELECTRIC COMPRESSOR—SROTHERHOOD 


characteristics of this machine are its simplicity, compact- 
ness, and lightness. Accessibility of parts has also been 
carefully considered. The particular machine illustrated 
is steam-driven, the steam cylinders being shown on either 
side of the pumps. This compressor, however, is not infre- 
quently driven byan electric motor. Theairis compressed 
in four stages, and thoroughly cooled between each stage 
in intercoolers. The valve gear is simple and accessible, 
separate delivery and inlet valves being provided for 
each stage, any or all of which can be removed from the 
upper side of the pumps. A double-acting water pump 
for cooling purposes is fitted on the base of the com- 
pressor and driven direct from the crosshead as shown. 
This pump circulates water round the pump barrels, inter- 
cooler coils, and valve chambers. The steam and air 
piston-rods are in duplicate to ensure parallel travel. 
The steam valves are of piston type. These machines 
are supplied for any working pressure up to 3500]b. to 
the square inch. 

Low-pressure machines suitable for pressures from 
5 lb. to 500 lb. per square inch are designed and built 
on lines distinct from those adopted for the high pres- 
sures already described, and from the illustrations, Figs. 
70 and 72, their likeness to enclosed steam engines 
will be observed. » The design is a vertical one, 
to reduce the wear and friction to a minimum, and also 


pressure required calls for two or more stages of com- 
pression, it is preferable to use two or three-crank 
machines, but, if for reasons of space or otherwise this 
cannot be done, the single-crank type are fitted with 
trunk pistons, each stage of the compression taking 
place on top and bottom of the piston respectively. 

It should be added that special attention has been 
bestowed upon the air valves, and the valves and 
springs are removable independently. The inlet 
and discharge valves are similar in design, but with 
their seatings reversed for changed direction in flow of 
air. No joint packing is needed throughout the com- 
pressors, as all joints are well ground. The valves are 
easy of access and are very light. 

Another point to be noted is the governing. In steam- 
driven plants a combined steam and pressure apparatus 
is fitted to keep a constant pressure in the air reservoir, 
while the discharge may be fluctuating through the full 
range of the machine’s output. In electrically-driven 
compressors regulators are fitted to vary the output of 
air as desired, while the speed of machine remains con- 
stant. This method permits of a motor of minimum 
capacity being used, and tends to simplification of elec- 
trical regulating gear. This method of governing is also 
adopted for belt-driven plants, and automatic belt shift- 
ing gear is also provided when required. 





Fig. 72—HIGH-PRESSURE * COMPRESSOR—BROTHERHOOD 


Air from the workings was taken back to this expansion 
cylinder, and assisted in driving the compressor. After 
expansion the air was greatly reduced in temperature, 
and was exhausted through the tubes of a cooler 
resembling a surface condenser. The cooling water, 
after becoming heated in the compressor jackets, was 
passed through the space surrounding the tubes in the 
cooler, and was thus brought back to a sufficiently low 
temperature to be again used. A similar cooler was fitted 
in the air delivery main for the compressor, and the cold 
water was first passed through this to give a low 
temperature to the air supplied to the tunnels. By this 
arrangement a large saving in electric power and also in 
cooling water was effected. It may be added that plant 
of this kind was built for use in the construction of the 
London railway tubes. 

The small machine shown—Tig. 71—was developed for 
dealing with cases where small outputs of, say, 10-100 cubie 
feet free air per minute are required. This is built on 
similar lines to the larger machines, butis fitted with splash 
lubrication. It is shown ready for belt driving, but is 
built for motor and other drives, and also on a port- 
able wheel fitted base when required. These small 
machines are very useful for cleaning purposes, work- 
ing mining drills, a few pneumatic tools, charging air 
brake reservoirs, and so forth. 
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THE COMMERCIAL ORGANISATION OF 
ENGINEERING FACTORIES. 
By HENRY SPENCER. 
No. IX.*—COSTS DEPARTMENT (continued ). 
Apprentices’ wages.— In regard to apprentices and | 
improvers, whose wages are subject to periodical advances | 
with their advancing years, it is very desirable to adopt 
some means whereby the dates on which such advances 
fall due shall come under review, and the accruing 
advances be brought under the notice of their respective | 
foremen for verification. There can be no diversity of 
opinion as to the importance of carrying out with promp- 
titude any existing rule in this connection, and unless | 
there is good reason for withholding an advance as | 
punishment for breaches of regulations, &c.,an apprentice 
will reasonably expect his increased pay at the recognised 
intervals. The “ Apprentices’ and Improvers’ Advances ”’ 
book and monthly chart, shown by Figs. 59 and 60 
respectively, may be relied upon for the necessary 
records, bringing the name of each apprentice under 
review with regularity, involving far less labour in the | 
wages department than would result from an absence of | 
system, and assisting very materially to promote that 
tone among the apprentices which a just and due recog: | 
nition of their rights alone can produce. The book | 
referred to is arranged for the classification of their | 
names in alphabetical order, and the monthly charts are 
carried in a pocket at the back of the book. At each 
succeeding week the chart is consulted for any advances | 
that have become due; with the sanction of the foreman 
the new rate, &c., is entered in the Advances Book 
simultaneously with the Wages Book, and old charts 
superseded and destroyed immediately they have served 
their purpose, so that at no time are more than thirteen 
charts carried in the pocket. 


Fia, 59.—Apprentices’ and Improvers’ Advances Book, Right Sid. 


: Commenced. 
. Shop Date of 
‘ame, . Jept. . 

Name No, Dept Birth. Rate 


| 
| 
Baxter, S. ; we 503 S | 
Bedwell, R. oi 360 L 
Berry, A. L. 141 3 | 
Binner, C. E. 4265 P 
Blackburn, J... 239 D 
Boardley, F. 271 F | 
Brown, J. ... 199 GC 
Brown, R. T. P 3350 K | 
Burton, J. 172 S 


Pid. 59.— Apprentices’ and Improcers’ Adcances Book. Left Side. 
WAGES ADVANCED. 


Date. | Rate. |) Date. | Rate. | Date. | Rate. | Date. | Rate. 


| necessary instructions to the foremen of the departments 


Fia, 60, -A pprentices’ and Improvers’ Adcances Chart. 
SEPTEMBER, 1906. 


Name 6 13 


0. Williams 
J. Brown ... 
H. Hanson 

J. Nichol er 


Orders to factory.—The routine necessary for com- 
piling the cost records of jobs proceeding through the | 
shops must very largely depend upon the system that is 
in vogue in the manufacturing department, not only as 
to the quantity of parts stocked and the system of putting 
the work in hand, but also in the method adopted in the | 
assembling and fitting, and final erection. For it must 
be clearly understood that the costing system must be 
moulded and adapted to the factory; not the system of 
manufacture modified to suit the commercial department. 
This 1s a proposition that is associated with the elementary 
principles of factory accounting practice; but though it 
1s quite obvious that to suggest the raison d’étre of the | 
shops shall be subservient to the statistician is altogether | 
illogical and impossible, its recognition is by no means |} 
common or universal. It is in this connection that there | 
must be unity and concurrence between the productive 
skill of the engineer and the mathematical ability of the 
organising accountant, and the result of the combination | 
must be apparent in a perfect mutual understanding | 
onward from the moment of issuing the order for manu- 
factured supplies. Following the issue of drawings to 
the shops, and before any steps can be taken towards | 
recording costs of production, it must be ascertained 
by what rule departmental operations are to be con- 
trolled. _ Doubtless until finality is reached in the 
“ designing-office,” there must be some limit recognised | 
in the manufacture of the many component details 
of the car, or it would inevitably result that some | 
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| parts would be overstocked, and others not at call 
| when required. The desire for economical produc- 
| tion, that underlies the introduction of a wages bonus 
| system, is also a determining factor in the decision as to 
| what quantities of each part shall be placed on requisi- 
tion, and in this matter the producing capacity of the 
factory is considered in relation to matters of finance and 
outside demand. For the purpose of justifying the system 


to be described, it may be assumed that, from a perusal 
of the office orders issued to factory, it is desired to put | 


in hand twenty cars of a specified type, and that the 
necessary drawings for same have passed into the hands 


| of the various foremen, simultaneously with the Shop 
| Lists, a complete copy of which will be’ required respec- 
| tively by the works manager, costs, stores, and contract- 


ing departments also. Under the direction of the costs 
department, whose duty it is to allocate job card numbers 
in the manner to be described, these lists are drafted 
from the drawing-office copy, and bound together in cheap 
files of the “ Stolzenberg ” type, by a typist, and handed 
to the officials concerned. Incidentally it may be men- 


| tioned that each foreman will mark with a “tick ’’ each 


batch of details as he gives them out to his men, and 


| indicate delivery to “ Finished Stores” by a “cross tick,” 


so as to show the progress of the work. 
The custody of shop drawings.—In view of the fact 
that the work involved is largely repetitive, particularly 


|if the types of cars manufactured are few, it will be 


obvious that the shop drawings will be in repeated 
requisition so long as the particular type referred to 
remains standard practice. There must, therefore, be 
suitable provision made for locating each drawing, as it 
cannot be permitted that there shall be loss of time, with 
machines standing idle, while a prolonged search is made 
for the required drawing, neither should it be overlooked 


| that a loose system of control opens the door for pilfering 


what is private and valuable information. The need is 
efficiently met by providing light wooden racks, in which 
drawings of general arrangements are filed vertically, 


within ready access of fitters and erectors, while the | 


smaller drawings of details may be contained in drawers, 
conveniently placed, preferably in the vicinity of the 
marking-off table or gauging room, and arranged ver- 
tically in alphabetical order, the forge, pattern shop, «c., 
having their own separate arrangements. 

The racks and drawers are under control, and the issue 
of the drawings is only permitted on the presentation of 
a printed slip, dated and bearing the name of the workman 
for whom the drawing is required, the same being filed 
away, as a receipt, until the drawing is returned and 
exchanged for the same. The calls for drawings are thus 
met expeditiously, without burdening the manufacturing 
department unduly, and _ responsibility for missing 
drawings is placed beyond the range of doubt and 
uncertainty. 

Factory orders.—All instructions to the factory for 
work to be put in progress are given in writing, whether 
the jobs be car repairs embodied in an office order, details 
of cars, as per shop lists, or relating to the factory plant 
and fabric. The triplicate copies of the office order are 


| Costs of material.—With the issue of the factory 
| orders and shop lists the necessary material is withdrawn 
| from the rough and finished stores rooms respectively, 
|and work commenced in the factory forthwith. The 
| requisitions are made in writing, and subsequently 
| recorded in the “ Stores Issued ” book—Figs. 62 and 63— 
| by the stores clerk, and from thence in the stores’ 

| ledger, Fig. 23. 


Fic. 62.—Rough Stoves Issued. 
Stores 


’ Factory z ; 
Date. 3 ledger. 


order. =| Description. |= > . Value. 
~ » 











Fic. 63.—Finished Stores Issued. 
Factory E¢ 
Order, SA 


- 


Meroe err > ? 
Description.| Origin. | Value. ledger. 




















Both the rough .and finished stores, issued records, 
illustrated above are loose sheets of foolscap size, having 
distinctive tints to assist the costs and stock audit clerks 
| respectively in their work of posting, and are numbered 
in the top right-hand corner. They are contained in 
| “Premier” files, so that any sheet may be removed when 
required without disturbing the remaining sheets, and 
| possess a marked advantage over the bound book in -that 
| the work of writing up the issues and posting the same 
| into both costs and stock records may proceed uninter- 
rupted among the necessary clerks simultaneously. The 
“finished stores’ room is the repository for all details 
actually manufactured in the factory—so named to dis- 
tinguish them from parts bought in, whether in the 
|rough or finished; and sections of the cars that are 
| assembled and fitted up in readiness for final erection are 
also herein temporarily deposited. As far as possible 
| these finished parts are “tagged” or otherwise marked, 
|at the time they are received, with the factory order 
| number to which their cost has been charged, and when 
| reissued, this order number is entered in “origin ” column 
| for the guidance of the costs department. 
| Stores requisitions.—The form of requisition for mate- 
| rial, shown in Fig. 64, meets all needs of the case. It is 
| bound in pads of fifty duplicate pages, perforated on 





handed by the works manager to his clerk, who retains alternative forms, so as to allow a carbon copy of each 
one copy for reference, and delivers the remaining copies | requisition to remain with the foreman for referenee, and 
to costs and forwarding departments respectively, where | it is on this form that the woodshop foreman, &c., will 


they are filed for future reference. Simultaneously with | 
| the receipt of this, the costs department prepares the | 


concerned, as shown in the form of factory order, Fig. 61. 
The necessary particulars are dictated to a typist, who 
prepares the required number of copies, which are pasted 
in the departmental order books, being checked and 
issued by the costs accountant. 
Fic, 61.—Factoi y Order. Size, Tin. by Bin. 

FACTORY ORDER. 

No work must be done without instructions on this form. 





Factory order. To department, Date of order. 





Drawing No.......... 





Remarks, 


The departmental order books, in which these are affixed 
in numerical order and folded so as to leave the number 
unobscured, are plain guard books provided with an A-Z 
index, so that the various factory order numbers relative 
to each customer or establishment account can readily 
be found. Orders for saleable stock are distinguished 
from those having reference to establishment extensions 
and maintenance by printing in distinctive colours. The 
office orders relating to the same are marked with the 


advise the head storekeeper as to material used which is 
not actually under his eye. In considering the issue of 
material, if must be remembered that bars for the sawing 
machines and automatic lathes, sheets for such details as 
bonnets and tanks, &c., will necessarily be overdrawn 
from time to time, for obvious reasons of convenience, 
and the surplus material subsequently returned to stores 
room. Fig. 66 is a “returns slip,” to be handed into 
stores roum with scrap or surplus material, and the 
storekeeper’s record of the same is shown in Fig. 67. 


Fic. 64.—Requisition for Material. Size, din. by 4in. 
FOREMAN’S REQUISITION FROM STORES. 


Please supply 


Shop order 


(Signed) 


* 
Foreman. 


The workmen's schedule of parts, of which Fig. 65 
is a specimen draft, is the form of requisition used in the 


a 


Fic. 65.—Schedule Requisition. 
Schedule No. 36. 





purpose of identification. Stated briefly, the function of | 
the factory order is the authorisation for work to | 
commence on (a) batches of car details in accordance 
with the shop lists already referred to for delivery to 


| finished stores’ room; (6) repairs and replacements | 
| required by customers; (c) the manufacture and repair | 


of patterns, jigs, and similar special requirements | 
of the factory, with additions and repairs to existing | 
buildings and plant in general. Mention of the order | 
number is sufficient to enable the forwarding clerk to refer 
to his instructions on the office order asto the dispatch of | 
goods, and in the work of costing the same number is 
allied to a card number—identical with the reference | 


| number given on the shop drawings—for the purpose of 


arriving at the manufacturing cost of each batch of parts | 
as set forth on the shop lists, which are drawn up in | 
sections, as road wheels, axles, springs, frames, steering | 
gear, &e, | 


SETS 12 H.P. OIL PUMP FOR ORDER, 
Drawing No. 559/12. 


\| No. Card 
|| per ref. 
|| car.| No. 


Foreman’: | [ssued 


Description. : : 
sanction. | by. 


Quantity. 


Pump body 
Plunger 
Crosshéad rie 
Packing gland .. 
Gland nut... .... .. |} 
Locking piece for do. 
Suction valve ...  .. 
Delivery valve... ... 
Valve chamber cap 
Union for suction ... 
Union for delivery... 


| 
eS 
| 
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fitting and erecting shops. 
as to conform with shop practice in regard to the 


assembling and fitting up of sections of the car, and the | 


final erection of those sections, reducing the clerical work 


involved to a minimum, and not only displays at a glance | 
| The physical characteristics of the north coast of Cornwall | of beach led to any appreciable encroachment, and then 


what parts have already been withdrawn, but entirely 


| 
The schedules are drafted so 


COAST EROSION AND RECLAMATION. 
No. .Vi.* 
THE WEST COAST. 
Land's End to river Severn —Figs. 17 (ante) and 15.— 


| Caermarthenshire and Pembrokeshire are of varied charac. 
| ter, the principal formation being old red sandstone and 
carboniferous limestone. The south coast of Wales hag 
| suffered little from erosion in historic time, and only jy 
| isolated cases have landslides, cliff falls or denudation 


removes the possibility of careless workmen obtaining | and Devon are very similar to those we have just described | only to slight extent. 


duplicate supplies to replace parts lost or spoiled. The | in the case of the southern littoral. 
|morphic rocks form the bold and 
| extending from Land’s End to St. Ives. 


schedules are prepared by a typist on the “‘ Mimeograph ” 
copier, and issued from the costs department with the 
factory order. 


Fic. 66.—Mat-vial Returned. Size, 4hin. by 44in. 





MATERIAL RETURNED TO STORES. 


To Storekeeper. ag Re eee 190... 
The following drawn from Stores for Factory 
Card No.... ........ has no’ been 


required, and is now returned. 


Order No 


DESCRIPTION, 











This form of advice as to overdrawn and (or) scrap 
material returned to stores-room is bound cheaply in 
pads, similarly to those described by Fig. 64, and the 
record of such returns on the form shown in Fig. 67 is 
prepared from the above slips by the storekeeper’s clerk 
for the purpose of the stock audit and the costs. 
is a foolscap sheet, and is carried in a “ Premier ” file for 
preservation and reference. 


Fig. 67.—Departmental Returns. 
DEPARTMENTAL RETURNS. 
Month of............ 1 


Factory 


Order No. Value. 


Description. 





Wasters and spoiled work.—It has already been men- | 
tioned that faulty castings, careless or incompetent work- | 


manship, and occasional vagaries of machine tools con- 


duce to leakages and waste that, however unavoidable, | 


should be discovered, exhibited, and inquired into 
promptly as they arise. Each factory order or schedule 
specifies what quantities will be required from store- 


room, and the record of material issued shows when the | 
The nature of and | 


authorised quantities are exceeded. 
reason for such extra withdrawals should be ascertained 


before duplicate supplies are obtainable, and the necessary | 


prominence is given to each case by the use of the 
“waster record’ shown by Fig. 69. This record is a 
foolscap book written up in the rough stores-room from 
the foreman’s ‘waster slip”—Fig. 68—and is brought 


under the periodical notice of the works manager, who | 


Fic. 68.— Wasters Slip, Tinted. Size, 4hin. by 4hin. 





WASTERS DELIVERED TO STORES. 
To Head Stovekeeper, 
The following parts, machined to Order No 


ard No. » ave herewith returned as wasters, dur 











Fic. 69.— Waster Record. 
WASTERS RECEIVED FROM FACTORY. 





Ex Factory Card 


Date. | Order Na: | Ma: Remarks. Chgd. to. 


Description. 





instructs as to the ultimate disposal of the wasters. The 
manufacturing cost of replacing the same is charged 
against the department concerned as an establishment 
charge in accordance with a later reference to “ standing 
order numbers.” 











‘sont 4 202 and the north and east of Chuquisaca turn 
out anaually some 750,000 Ib. of raw, unrefined cane sugar, which 
is consumed for domestic purposes. The method of manufacturing 
it is most primitive, the cane being crushed by horizontal stone 
rollers driven round by an ox harnessed to a pole. The surplus of 
cane is fermented into alcohol of indifferent quality. 


| Devonian. 


| form the coast line as far as Barnstaple Bay. 
| deposits of blown sand are met with in many of the bays 





Fig. 67 | s * : 
sil County Council for the protection of the high road, and 





Igneous and meta- 

precipitous cliffs, 
Thence north- 
ward to Tintagel Head, the geological formation is 
North of Tintagel carboniferous strata, repre- 
sented by limestones, grits, culm measures, and other rocks 
Extensive 


and indentations. The drifting of these sands has fre- 
quently resulted in lands and buildings being buried 
beneath them. 

The cliffs in Barnstaple Bay consist of carboniferous 
grits and sandstones, the gradual erosion of which has 


supplied material for the formation of the beaches and | 


ridges of large boulders which skirt the bay between 
Hartland and Barnstaple. The boulders and pebbles are 
carried round the bay from west to east, in the direction 
of the flood tide, and in places form huge deposits, raised 
considerably above the level of high water of spring 
tides. 


North of Barnstaple the geological formation again | 
changes to Devonian, the cliffs as far as Watchet, con- | 
sisting of sandstones, limestones, grits, shales, and slates. | 


Thence, along the southern shore of the Bristol Channel, 
the strata are new red sandstone, carboniferous lime- 
stone, Devonian beds, and patches of lias. Wastage has 
occurred in recent times between Burnham and Mine- 
head. At Blue Anchor, between Watchet and Minehead, 
a sea wall was constructed in 1900 by the Somerset 





ILFRACOMBE ro SWANSEA. 


| Cardigan Bay.—The strata forming the cliffs through. 
| out the whole of Cardigan Bay are of lower Palworoic 
| age, principally of the Cambrian and Ordovician systems, 
| Igneous intrusions occur in places, notably in the neigh. 
| bourheod of St. David’s and Mumbles Head. ‘Tn 
| places the coast of the bay is fringed with sandy 
}and shingle beaches, and numerous sandy estuaries 
exist, through which the streams flowing from the 
Cambrian Hills tind their way to the sea. Some of 
these beaches have been subjected to local erosion, 
| which has led to the construction of protective works 
where towns or considerable villages are situated 
close to the shore line, as at Borth and Criccieth. At 
Borth low groynes were constructed in 1899 to protect 
the village, which has been threatened by the inroads of 
the sea on the foreshore. On the coast between Aber. 
dovey and Harlech, some groynes, constructed by the 
Cambrian Railway Company, exist to protect the coast 
section of their line; and at Criccieth groynes have 
been successful in protecting the sea wall to the south of 
the town and the cliffs on the north side of the harbour, 
At Port Madoc nearly 13 square miles of land have been 
reclaimed in the estuaries of the rivers Glaslyn and 
Dwyryd, and land has also been gained from the sea in 
the estuaries of the Dovey and Mawddach. 

The flood tide sets into Cardigan Bay on the south 
from the south-west, and follows the coast line northward, 
which is the direction of littoral drift. On the north 
shore of the bay the drift is from west to east, the long 
reef known as “ The Causeway,” which runs out from the 
shore between Harlech and 
Barmouth in a south-west 
direction for over 11 miles, 
producing an eddy current in 
Tremadoc Bay. 
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The Lleyn Peninsula & An- 
glesey.—The cliffs through- 
out this section of the coast 
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the Great Western Railway Company have had occasion 
to protect their railway from the inroads of the sea. 

Large areas of low-lying marshlands have been re- 
claimed from the sea in the neighbourhood of Bridge- 
water and the river Parrett. 

Generally speaking, the northern coast of Cornwall, 
Devon, and Somerset is as stable and exempt from 
serious erosion as any other littoral of similar extent in 
the country. 

South Wales—Newport to Mumbles Head.—The north 
coast of the Bristol Channel, from the mouth of the 
Severn to beyond Cardiff, consists largely of alluvium 
brought down by the river, and considerable areas have 
been reclaimed from the sea in the neighbourhood of | 
Newport. From Penarth to Lavernock Point the cliffs 
consist of Rhetic beds, the soft limestones, shales, and 
marls of which are slowly crumbling. Further west, as 
far as the mouth of the Ogmore, the formation js lias. 

From the mouth of the river Ogmore to Swansea the 
coast is fringed with extensive sandhills or “burrows,” 
largely of blown sand, rising in places to a height of 
over 200{t. The rivers Afon, Neath, and other streams 
flow through the sand deposit to the sea. 

The flood tide in Swansea Bay sets in from the west 
past Mumbles Head, and an eddy tide from the eastward 
runs along the bay shore from the Scarweather shoal. 

Mumbles Head to St. Bride’s Bay—Fig. 19.—Mumbles 


Direction of Flood Tide and drift —>» 
5 Fathom Contour 
Soundings in Fathoms beiow LWOST. 





Head, on the west side of Swansea Bay, and the cliffs 
westward to Worms Head, are of carboniferous lime- | 
stone. Further west the geological formations are old 
red sandstone, carboniferous limestone, and coal measures 
as far as Kidwelly, with extensive deposits of blown sand 
in places. 
Burry Inlet and in the estuary of the Tavy, which flows 
into Caermarthen Bay. The cliffs on the south coast of 


* No, Y. appeared June 15th. re 


are of Archean, Cambrian, 
Ordovician, and Silurian age, 
with patches of carboniferous 
limestone, old red sandstone, 
and igneous intrusions. At 
Pwllheli, near the south end 
of the Lleyn peninsula, ex- 
tensive areas of marsh land 
have been drained in the 
estuaries of the Rid Hir 
and Erch, which flow into 
the harbour, and small tracts 
in Anglesey have likewise 
been reclaimed. 

North Wales Coast—Vlig. 
20.—The strata forming the 
coast of North Wales are 
principally Silurian and car- 
boniferous limestone, with 
coal measures on the west 
side of the Dee estuary. Ex- 
tensive tracts of alluvium 
and blown and drifted sands 
occur at the mouths of the 
rivers Dee, Clwyd, and Con- 
way, and marsh lands have 
been reclaimed at Conway, 
Rhyddlam, Rhyl, near Llan- 
dudno, Bychan, and in the 
Dee estuary. The set of 
the flood tide is from west 
to east, and the drift is 
in the same direction. The 
sand and shingle beaches 
on the coast line are being 
denuded in places, and, in consequence, groynes and 
other works have been constructed at Rhyl, Col- 
wyn Bay, Penmaenmawr, and elsewhere to protect 
seaside resorts and the North Wales line of the London 
and North-Western Railway. The latter has been 
seriously threatened in recent years, and the company 
have expended large sums in protecting their property, 
which for miles runs close to the line of high water. In 
northerly and north-easterly gales, accompanied by high 
tides, broken water is frequently driven over the line and 
passing trains. Notwithstanding. the loss of beach 
material which is taking place on this coast, large 
quantities are removed for sale at Rhyl and elsewhere. 

The Dee and Mersey estuaries.—The estuaries of the 
Dee and Mersey are separated by the Wirral peninsula, 
and form at low tide wide expanses of sand banks, 
extending miles from the shore. About nine square miles 
of low-lying alluvial land, lying between Birkenhead, 
Wallasey, and Leasowe, at the northern end of the 
peninsula, were reclaimed from the sea in the early 
part of the last century. It is probable that this de- 
pression was formerly occupied by an outlet of the river 
Mersey. ; 

Wastage occurs on the north shore of the Wirral 
peninsula between Wallasey and Hilbre Island, where 
the shore is skirted by low sand hills; no groynes exist, 
but protective walls have been constructed at Leasowe 
and Hoylake. 

The Lancashire coast.—Almost the whole of the coast 
line of Lancashire consists of low sand hills or dunes, 
with broad sandy foreshores extending to considerable 
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Burnham 


}Bridecweter 


| dista: d of high-water mark. Shingle banks 
Land has been reclaimed from the sea in| \\\ + ct intervals, and the 


occur at intervals, and the continuity of the coast line is 
broken by the wide sandy estuaries of the Ribble, Wyre, 
Lune, Kent, Leven and Duddon. 

On the shores of the Ribble estuary the sand dunes and 
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banks arg, increasing in extent, and many of the seaside 
“towns on the coast are built on dunes or banks, the sites 
of which were at one time covered by the tide. At St. 
Annes the extension of the Ribble training walls has had 
the effect of shoaling the sea-bed and foreshore in front 
of the town to the extent of over 6ft. in recent years. 
Accretion is also in progress on the Southport shore and 
at Formby. Reclamation to the extent of over thirteen 
square miles has been effected in the Ribble estuary. 
Between Blackpool and Rossal] Point the physical 
conditions are not so favourable to the accretion of sand 
as on the coast line further south. The tidal stream sets 
from south to north along the Blackpool shore, and the 
littoral drift is in the same direction. Erosion is taking 
place along the entire shore line extending from Rossall 
Point, near Fleetwood, to south of Blackpool. At the 
latter place this action has been accelerated by the con- 
struction of the sea walls fronting the town. The 
promenade and walls now extend to a distance of nearly 
four miles, and over a quarter of a million has been 


The two tides which enter the Irish Channel—one cn 
the north, between Rathlin Island and the Mull of 
Cantyre, and the other on the south, between Carnsore 
Point and St. David’s Head—meet in Morecambe Bay, 
and in this neighbourhood the direction of littoral drift 
changes from northerly to southerly, following the set of 
the tidal stream. 

The bay covers an area of about 150 square miles, and 
nearly the whole of it*dries at low water. A considerable 
area of land has been reclaimed on the south side of the 
bay between Fleetwood and Lancaster, and the estuaries 
of the numerous rivers and streams which debouch into 
it would appear to afford opportunities for further 
reclamation works. 

Morecambe Bay to the Solway Firth.—Walney Island, 
which extends from the northern side of Morecambe Bay 
to the Duddon estuary, is a long, low strip of land 
separated from the main at Barrow by a channel which 
at low water narrows to little more than 700ft. in width. 
The geological formation is glacial drift, and considerable 


hills of blown sand. The new red sandstone beds form 
rocky ledges, locally known as “scars,” in places extend- 
ing seaward for a considerable distance from the cliff 
line. The beaches consist of sand and shingle, with 
boulders derived from the glacial cliffs and triassic beds. 
Erosion is taking place between St. Bees and Seascale, 


| and more seriously further south between Selker Point 


and the Duddon estuary. St. Bees’ Head is a bold 
promontory 310ft. in height consisting of hard conglomer- 
ate, limestone and sandstone beds. The coast to the 
north along the southern shore of the Solway Firth 
trends in a north-westerly direction. The geological 
formations generally are coal measures, Permian beds, 
and new red sandstone. The coast line is fringed in 
| places with sand dunes, and in the Solway estuary the- 
| shore is bordered by wide sand banks which dry at low 
water. Erosion is of slight extent only on this coast, and 
| practically no protection works exist. 

| The west coast of England is, from the physical 
| character of the geological strata which form the land 
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expended on the construction of these works and protec- 
tive groynes. The removal of large quantities of shingle 
from the foreshore, notably in front of the Rossall and 
Norbreck estates, for use in the construction of the walls 
at Blackpool, has had a most detrimental effect on the 
coast, and further abstraction between Rossall Point and 
the Blackpool boundary was prohibited by Board of 
Trade Order in April, 1905. 

Groynes have been constructed at various points on 
the coast, but nowhere, except at Blackpool and Rossall, 
has any attempt been made to afford protection of this 
sort on a complete scale. 

The geological formation of the coast between the 
Mersey and Morecambe Bay is new red sandstone over- 
lain by glacial drift. 

At Fleetwood, at the mouth of the river Wyre, the 
littoral drift is along shore from Rossall Point in an 
easterly direction. Groynes have been erected along 
the town frontage, and have been effective in collecting a 
large quantity of sand and shingle which otherwise 
would have worked round into the Wyre River. 


erosion is taking place. The British Association report 
of 1895 gives the loss between 1852 and 1892 as 59ft. to 
86ft. south of Earnsea Point, 720ft. near Trough Head, 
and 158ft. to 260ft. at the south end of the island. A 
few groynes have been constructed to protect the shore. 
One, at the extreme south-east end of the island, 7O00ft. 
in length, arrests the travel of shingle into the Piel 
Channel. 

The Duddon estuary at low water is a wide expanse of 
sand banks, having an area of about 25 square miles, 
the shores being bordered by hills of blown sand. An area 
of over 200 acres has been reclaimed between Hod- 
barrow Point and Haverigg Point on the north side of 
the estuary, for the purpose of working the valuable iron 
ores lying beneath the sandy foreshore. An extension of 
the reclaimed area has only recently been completed.* 

Between the Duddon estuary and St. Bees Head the 
geological formation is new red sandstone overlain by 
cliffs of glacial drift and boulder clay and long ranges of 





* “Min. Proc. Inst. C.E.” 1906, and Tae ENGINEER. 


Swain Sc. 


bordering on the sea, comparatively free from serious 
erosion. Where wastage has occurred to such an extent 
as to be of much consequence, it is due to the erosion of 
deposits of glacial drift, or geologically, recent alluvial 
deposits, and, in a few cases, of softer liassic and other 
strata. The coast line from the Land’s End to Solway 
Firth is approximately 945 miles in extent, and the 
average recession in historic times cannot have been 
more than a few inches per annum.* In all probability 
the total loss during the past thousand years has not 
amounted to more than ten square miles, and this loss 
is far more than counterbalanced by the reclamation and 
accretion of land which has taken place during the same 
period. 

Protection works of the description met with so 
frequently on the south and east coasts of England are 
few and far between, and exist only at seaside resorts, 
where the construction of sea or promenade walls has 





* Sir Archibald Geikie is of opinion that the loss of land along the rocky 
western shore of Britain is perhaps not so nuch as one foot in a cert wy. 
—‘Text Book of Geology,” 1903. 
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led to denudation of the foreshore, and where the value 
of the land is sufficiently enhanced by local circumstances 
to render protection profitable. 

In some cases where the denudation of the foreshore 
has been accelerated by artificial removal of shingle, the 
evil has been minimised in recent years by the action of 
the Board of Trade in issuing prohibitory orders.” 

Scotland.—The geological formation of the coast of 
Scotland is such that the erosive action of the sea is of 
little moment, except in a few localities of restricted 
area where estuarine deposits or sand dunes are being 
wasted. The strata throughout the whole of Scotland, 
with few exceptions, are of Palwozoic age, the rocks on 
the coast line consisting of hard shales, schist, limestone, 
and sandstone, with metamorphic and igneous patches. 
The loss of land may be measured at the rate of inches 
in a century. 

Ireland.—The conditions obtaining in Scotland and on 
the south-west coast of England are found also in large 
measure in Ireland, where, except for a few localities on 
the south and east coast, there has been practically no 
appreciable erosion during historic times. The great 
central plateau of Ireland consists of carboniferous lime- 
stone, and extends from the coast in the counties of 
Dublin and Meath westward to Donegal Bay and Dingle 
Bay. In the north are large tracts of igneous and meta- 
morphic rocks, whi'e the east coast is principally 
Ordovician and Siluriaa. The south coast generally con- 
sists of old red sandstone, carboniferous shale and lime- 
stone, and Ordovician and Cambrian strata. Some pro- 
tective works exist on the shores of sandy bays and 
estuaries, as in Dublin Bay, Dundalk Bay, Youghal Bay, 
and on the Wicklow coast, where the Dublin, Wicklow, 
and Wexford Railway Company has had occasion to 
protect its line in places where it runs close to the 
shore. 

Relative extent of loss and gain of land.—We now 
come to the consideration of the extent of the land which 
has been reclaimed from the sea, or has accreted by 
natural processes, in comparison with the losses which 
we have briefly described in this and preceding articles. 

We do not propose to extend the comparison beyond 
the coast of England and Wales, for reasons which are 
sufficiently apparent from our remarks concerning the 
geological formation of Scotlandand Ireland. In making 
a tabular comparative statement we have estimated the 
loss and gain during the period of one thousand years 
since the beginning of the tenth century. This estimate 
is, of course, an approximation only ; but it is based on a 
careful study of the facts and data available, and is 
probably as near the truth as such estimates can be. 
Let us, in the first place, summarise the losses which we 
have already described in some detail. 


TABLE I, 


Average Area lostin 

Approxi-| recession of 1000 years 

mate coast line A.D.900to 
lengthin| per annum 1900 in 
| miles, in feet sq. miles 
(about). (about). 


Coast line. 





Tweed to Tyne 

PROCS TOS nn ent on ane 
Tees to Flamborough’Head... 
Flamborough Head to Humber 
Humber to the Wash v 
Norfolk and Suffolk ...... 
Harwich to North Foreland... 
North Foreland to Dungeness 5 4 
Dungeness to Selsey Bill... 4} 
Selsey Bill to Portland Bill ... 3 
de iat. ade | under 3 
Portland Bill to Exmouth 
Exmouth to Land’s End... 
Land’s End to Solway Firth... 


re c ' 
NOM MOSMOUNSOWAS 


4 
under ,'; 
under ,}; 


= 
Se 
Oo 


524-0 





mean 1-4 


Vote.—In the above table no deduction is made on account of 
land accreted or reclaimed in the several areas. 


Table I. shows a total loss during one thousand 
years of approximately 524 square miles, or an average 
recession of about *26 square miles per mile of coast, equi- 
valent to an annual loss of under 1°4ft. It is to be observed 
that the average values given in the third column do not 
by any means represent the maximum rate of erosion in 
the particular district, or even throughout large sections 
of coast in a district. Thus, in the Harwich to North 
Foreland area the rate of erosion in places is very much 
greater than the figure given. 

Table II. details the areas of accretion and reclama- 
tion formed in the corresponding period of time. Nearly 
the whole of the artificially reclaimed land now existing 
in England has been drained since the tenth century. A 
portion, however, was reclaimed in Roman times, and, 
so far as is possible, we have left such out of calculation 
except in the numerous instances, ¢.y., parts of the Fen- 
lands, when land drained by the Romans was subse- 
quently allowed to relapse into its former flooded con- 
dition, and only recovered in modern time. 

Of the total area shown by the table to have been 
gained from the sea, a portion only, about 80 miles, is 
land naturally accreted; the remainder has been 
embanked or otherwise drained by human agency. Such 
efforts have, however, in many instances been aided by 
natural deposition or “‘ warping,” as in the estuary of the 
Humber and in the Wash. 

Serious as the loss of land has been on parts of the 
south and east coasts, the area gained artificially more than 
compensates for it. In the nature of things the natural 
accretion must be considerably less than the loss; but 





* Among such—including places on the South and East Coast of 
England—are orders applying to foreshores at Swanage (1896), Worthing, 
(1896), Lowestoft and Pakefield (1898, 1901), Walmer, (1898), Wells (1899), 
Borth (1899), Poole (1899), Seaford (1899), Bridgwater Bay (1903), Herne 
Bay (1904-6), Chichester (1904), and parts of Anglesey (1905). Several 
orders, applying to the South and East Coast of Ireland, have also been 
issued, and a few concerning Scottish foreshores, 





now, as in the past, it is quite possible to carry out recla- 
mation schemes which will add largely to the present 
area of the country. Whether such reclamation is 
warranted from a financial point of view at the present 
time, in face of the low value of agricultural land, is 
a matter as to which there exists much diversity of 
opinion. 
TABLE LL, 


Reclaimed and Acerveted Land in England, A.D, 900 to 1900. 


Area 
Locality. in sq. 
miles. 


Remarks, 


Tweed to the Hum 16 
ber 

Humber to 
Wash 


Including Tees Estuary* 


Including Fenland,+ Humber Estuary, 
Ancholme Level, Hatfield Level, 
Hull, &e. 

Including Wells, Weybourne, Cleg, 
Blakeney, Yarmouth, Lowestoft, 
Winterton, Blythe, Holkham, River 
Deven, River Stour, River Orwell, &c. 

Including Dovercourt to Walton, 
Thames Estuary, Whitstable, River 
Stour, Birchington, &e. 

Including Sandwich levels, 
Marsh,t Dungeness Beach, 
chelsea, &c. 

Including Pevensey, Lewes levels, New- 
haven, Lancing, Brading, Pagham, 
River Adur, River Arum, Xc. 

Including Bridgewater Bay levels, 
Burnham, Severn, Portmadoc, North 
Wales, and River Dee, Xc. 

Including River Mersey, River Ribble, 
Southport, River Duddon, Fleet- 
wood, Xe. 


the) 815 


Norfolk and Suffolk) 36 


Harwich to North 100 | 


Foreland 


Romney 


Win- 


North Foreland te 
Winchelsea 


South Coast ... 
Land's End to Mer-| 130 
sey 


Mersey to Solway.. 


1277 

* The area of reclamation in the Tees Estuary was stated in the 
third article of this series to be 10 square miles ; this should have 
read ‘* over 45 square miles.” 

+ In making this estimate it is assumed that about 400 square 
miles of Fenlands were reclaimed in Roman times, and this area 
is not included in the total. 

} Half of Romney Marsh is assumed to have been reclaimed in 
Roman times. 


To those who suffer most by the erosive action of the 
devouring waves on our coasts, it can be little consolation 
to know that land can be gained from the sea in other 
and more favoured localities. 
Commission, which is about to consider the whole matter 
of coast erosion, results in any practical benefit to land- 
owners and others who have suffered and are suffering, 
the labours of its members will not be in vain. 








WORKING OF THE SIMPLON TUNNEL. 


(By a Special Representative). 

Tue ventilation of the Simplon Tunnel, although 
ordinary coal-burning locomotives are still in use, has 
proved a great success, and there are scores of short 
unventilated tunnels, down to one mile in length, where 
the condition of the air is far less satisfactory. In the 
Sim che forced ventilation has also to subdue the 
natucal rock heat. This heat is the only inconvenience 
passengers suffer. It is slight, and endures for a short 
portion of the journey, and it cannot be expected that 
electrical working will cause the least appreciable dimi- 
nution of it. The ventilation is, in fact, admirable. 
Independent observers riding with the car windows 
open for the whole length of the tunnel testify to the 
purity of the air even in the most heated region, 
and the engine-men admit that there is no smoke 
or other inconvenience for them save the natural 
heat of the tunnel. The popular notion that the tunnel 
is badly ventilated is largely due to the action of 
the train conductors, who close the windows; but it 
appears difficult to persuade them to the contrary while 
passengers, with starting eyes, view the opening of a 
window as criminal. The benefits of artificial ventila- 
tion are lost when the entrance of the continually- 
renewed and fresh air is resisted. Riding with windows 
wide open all the way, particularly in the hygienic third- 
class vehicles, reveals the fact that the ventilation is, 
even with the steam locomotives, very perfect indeed, 
and leaves no condition to be desired other than the 
suppression of the moist hot-house heat towards the 
middle part of the tunnel; and this detail, of no conse- 
quence even to the least robust person, can never be 
overcome by any system of traction whatever. 

The following notes upon the tunnel and its approach 
lines recall all the principal facts. 

On the Italian side the route from Milan lies over the 
electrified line to Varese as far as Gallarate, thence to 
Sesto Calende, and vid the new line from Arona -to 
Domodossola. The maximum gradient is 1 in 166. The 
whole distance, Milan to Domodossola, is worked by 
steam locomotives and cars of the Italian State railways. 
From Domodossola northwards, at first over Italian 
territory, the line is operated by the Swiss Federal rail- 
ways with Swiss rolling stock throughout. A change of 
cars is therefore usually necessary. Trains de luxe being 
& monopoly, are not considered here. Up to Iselle the 
prevailing gradient is 1 in 40.* For this service a new 
and very fine type of ten-wheel, eight-coupled—2-8—loco- 
motive, by the Swiss locomotive works of Winterthur, is 
employed. Two of these powerful engines are required 
for a train of normal weight. The Italian trains are 
hauled when of moderate weight by one simple loco- 
motive of the ex Rete Adriatica, series “No. 18 bis” 
—see page 320, October 2nd, 1903—or with heavy inter- 
national trains by two of the old four-coupled engines of 
the ex Rete Mediterranea. Lying as it does along the 





* This line was fully described in Tuk EncinErEr, page 101, August Ist, 
1902. 


If the report of the Royal ; 
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shore of Lago Maggiore, station stops on this line occur 
at close intervals. On the Swiss side between the tunnel 
and Lausanne the maximum gradient is only 1 in 100, 
and over this section four-cylinder compound express 
locomotives—illustrated on page 809 March 27th, 1903~— 
are employed. The stations for these various locomotives 
are at Brig and Domodossola. 

The tunnel was opened for regular traflic on June Ist, 
At present there are seven or eight passenger trainy 
daily in each direction, besides a tri-weekly train de lice, 
Goods trains do not at present appear to be very frequent, 
The line from Aigle—near St. Maurice, Switzerland—to 
Arona is single, but all Italian tunnels are built to 
accommodate double tracks. 

The following notes relate to journeys made on 
June 9th:—Start from Domodossola at 2 p.m. with two 
“ goods ”-type locomotives heading the train. Tempera. 
ture in cars 224 deg. Cent. The helical tunnel at Varzo 
3 kiloms. length—is entered at 2.24 p.m. with a rush, 
Temperature in this and the following straight tunnel of 
Trasquera rises from 23 deg. to 24 deg. Cent. Iselle 
station is reached at 2.33, or at an average rate of about 
20 miles per hour. Here the pilot locomotive is dis- 
charged while the train engine fires up. With sidings 
included there are five roads in this station. Upon one 
stands electro-locomotor “ No. 361,” of the Tellina Valley 
Railway—er R.A. type. The overhead wire equipment 
appears to be complete in the station. Start at 2.37, and 
entrance into long tunnel at 2.38. In a few seconds, in 
curved portion of tunnel, air is a little sulphurous, but 
soon becomes fresh, and continues so upon the up 
gradient, although the heat, after the fourth kilometre, 
increases. Five minutes later (2.43) the condensed 
vapour begins to run down the windows in those cars 
where they have been kept closed. The moisture in the 
outside air is palpable to the hand. At 2.44 the tem- 
perature in the closed-up compartments has risen to 
25 deg. Cent., and at 2.47 increases to 25} deg. Cent., the 
outside air meanwhile being pure and non-sulphurous. 
The station in the middle of the tunnel—visible by its 
numerous lights—is passed, and the falling grade 
then commences. Here the windows are pulled down. 
but despite the fresh cooling air then entering the curs, 
the temperature continues to mount to the ultimate 
maximum of 27 deg. Cent.—about 80 deg. Fah. The 
temperature then falls, at 2.58, to 25 deg. Cent.; at 3 p.u., 
to 24 deg. Cent.; at 3.2, to 224 deg. Cent.; at 3.3, to 
22 deg. Cent.; and at 8.4, to 21 deg. Cent. At 3.5 the 
train emerges by the north portal, and three minutes 
later reaches Brig Station, the speed in the tunnel having 
averaged about 28 miles per hour. The motion of the 
carriages in the tunnel is particularly smooth. The 
temperatures at the middle portion of the tunnel appear 
to vary—according to the train staff—very little, not 
exceeding 2 deg. Cent. under any condition of the outside 
atmosphere. 

Outside the station at Brig four or five electromotors are 
seen standing in readiness. The return journey to Domo- 
dossola is commenced at 3.48 p.m. There are only nine 
cars in the train—eight six-wheeled and one double-bogie 
—drawn by an eight-coupled locomotive. The tem- 
perature inside the cars at Brig is 19} deg. Cent. 

At the north portal it is 20 deg. Cent., the tunnel is 
entered at 3.51. The car windows on both sides are kept 
open almost constantly. The temperatures noted are as 
follows :—At 4 p.m., 21 deg. Cent.; at 4.03, 21} deg. Cent.; 
at 4.5, 233 deg. Cent. The tunnel station is already passed 
at the summit of the line, and the air outside is now 
sensibly cooler to the hand, but the thermometer con- 
tinues to record a slight increase of warmth: at 4.7 of 
24 deg. Cent., and at 4.8 of 24} deg. Cent. At 4.94 the 
train leaves the tunnel, entering Iselle Station at 4.11. 
The speed in traversing the tunnel averaged 37} miles per 
hour. The air was pure and entirely free from sulphurous 
gases and smoke throughout the whole length of the 
tunnel, although hot and damp in its mid-length. In this 
respect the observations of two independent observers 
in the same car concorded exactly with those of the 
driver of the train. As the windows were kept open the 
whole time on the falling grade, and almost constantly so 
on the rising grade, the travelling conditions were of the 
very best; the vitiated air usually generated in the car 
was absent, and no steaming of the windows occurred. 
At Iselle Station the car temperature remained at 24 deg. 
Cent., the outside temperature being much less. Thence, 
the temperature dropped continuously, being 23} deg. 
Cent. in descending through the helical tunnel of Varzo 
—three kilometres in three minutes—23 deg. Cent. just 
below the tunnel, and 224 deg. Cent. in Varzo Station. 

These results were compared with the ventilation of 
the Gothard Tunnel on the following day, at about the 
same hour, in the direction Airolo to Goeschenen. The 
air in this latter case was noticeably cooler throughout, 
but in the first part of the tunnel the carriages were 
penetrated by a mildewy odour. For the greater part of 
the time the air passing by the carriages was pure, and 
at no time was it charged with sulphurous odour to any 
objectionable extent — the air, indeed, of our former 
“ Metropolitan” used to be very much more so, while 
the vitiation of air in the present Paris Métropolitain is 
unquestionably still more serious, microbiologically. On 
the whole, the long Alpine tunnels provided with 
mechanical] ventilation appear tofurnish the best examples 
of aération, although they are, of course, subject to 
oceasional intervals of inferior results, due to greater 
frequency or volume of traffic, or to adverse outside 
meteorological conditions. In the Simplon, the line being 
single, no conflicting air currents can be set up by the 
crossing of trains such as, with steam locomotives, it is 
desirable to avoid to obtain the best ventilation. 








Unper the guidance of an English technical director, 
the Italian Goverament is now fitting out the San Bartolomeo yard 
at Spezia as a torpedo factory, where, under an arrangement 
with the Whitehead firm of Fiume, all the torpedoes required 
by the Italian navy will in future be manufactured, entailing, 
it is hoped, a considerable saving to the Italian naval estimates, 
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EGYPT IN 1905. 





Lorp CroMEk’s annual report on Egypt in 1905 opens 
by a reference to the sale of his former report, and the 
fact that these reports are issued also in Arabic by a 
newspaper, Hl-Mokattam. That such an interest has 
been taken in these reports does not surprise us, for but 
a few days ago inquiries from Denmark on developments 
in Egypt were only the last of the tokens of the widely 
diffused sense of the work being done to give a new and 
larger life to that country, where not only East and West 
meet, but where the new promises to restore some of the 
glory of the old. Lord Cromer’s extensive report helps 
us to witness the transformation, and it sets forth the 
annual tale of successful labour only too briefly, the air 
of business-like report by its modesty giving us little 
more than an outline of the work attempted and done. 
Even so, in this place it is impossible to do more than to 
refer briefly to points which may be regarded as of special 
interest to readers of THE ENGINEER. 

Mining.—It is well known that much attention has been 
given of late to mining and its prospects in Egypt. A de- 
partment has been organised, with its mining headquarters 
at Edfu. In the special report supplied by Mr. Wells, the 


director, a series of hints on the organisation and on the | 


prospects of mining may be found. Lord Cromer is 
careful to point out that the Egyptian Government will 
not express an opinion on any particular venture. Still, 
the Government gives an indication of its judgment of the 
general position and prospects by constructing a track 
suitable for light motors between Edfu and the Red 
Sea, re-opening ancient wells, and making known its 
willingness to open out other lines of communication. 
Some of the concessions now held have not given 
satisfaction, especially to the Egyptian Government. It 


is remarked that some, like Streeter’s, covering a large | 


area, have had but a small effort made to work them. 
On the other hand, it is clear that all the mining industry 
of Egypt so far is in the highly speculative stage. 


Ancient workings, indeed, abound; and we read of present | 
efforts not wholly unrewarded. Two companies last year | 


drew £140,000 of gold; there are the emerald mines of 
the Red Sea littoral, deposits of nitrates and phosphates 
have been found between Assiout and the 28th parallel 
of north latitude, and in the Oases of Khargeh and 
Dakhleh, to the west of the river. 
it is believed, to be found in Egypt. 
found, but not in commercial quantities; and it is felt 
that a better knowledge of geological features is required 


before a decided opinion can be given. Oil, too, is known | 
to exist about Jebel Zeit, on the Red Sea; but in this | 
matter also quantity is doubtful. Offers from prospectors, | 
however, are being received, and this has led to the pre- | 
paration of a new form of prospecting licence for all | 


unleased lands. 


“The general terms of this licence are: a yearly fee of | irrigation. 


Coal and oil, too, are, | 
As to coal, it has been | 


| was closed throughout the flood, gates being dropped, and. 
| the water passea over the top of the upper shutters. Mr. 
| Webb says there was no damage done to either the floor 
|or talus, and remarks on the great benefits to Middle 
| Egypt from this work. In Upper Egypt, owing to the 
low river, the work was of much difficulty, and it was 
| feared there would be much “sharaki” (unirrigated) 
land. The late rise, however, and a skilful manipulation 
left an area rather less than in 1904 with a supply. The 
| unwatered Jands were on islands, and on the river fore- 
| shores, which cannot be protected in times of drought. 
| The Province of Keneh, however, has benefited less than 
| any others from the irrigation works of recent years; to 
| remedy this the barrage at Esneh is to be constructed. 
| This barrage is intended at first to raise the river level 
| only, so that north of it lands may get waters even when 
the river is low. When the summer supply of Egypt has 
been settled, the design will permit the barrage to be 
raised, and used for a “sefi” barrage, like those at 
Assiout, the Delta, and Zifta. It is estimated that the 
barrage at Esneh will cost £1,000,000, and it will be 
commenced at once by Sir John Aird and Sons. 
Mention of the Assouan Dam recalls to mind the post- 
ponement of raising its height. Lord Cromer evidently 


which becomes quite plain. Some mathematicians of repute 
| had doubted whether the calculations of the stresses and 
the stability of the masonry dams had covered a range 
sufficiently wide. It appears that the discussion of that 
question is going forward still, and a very definite conclu- 
sion has not been reached. The other reason for post- 
poning the raising was the decision to construct a 
masonry apron to protect the rock from the water issuing 
from the dam sluices. Progress has been made, and it is 
satisfactory. The holes and depressions caused by the 
rush were filled with solid granite masonry, set in cement 
mortar, up to the level of the sills of the sluices, and 
| carried down an easy gradient to the rock surface 60 m. 
down stream from the dam. 
0°40m. deep in the rock form the face work. Since 
August water has been flowing at a high velocity over 
these works, and with the exception of one spot, where 
| the face work was badly jointed, the work has stood the 
| test excellently. The remainder of this protection work | 
will be finished this year. Lord Cromer then adds a 
warning against the rumours, promulgated occasionally, 
that the dam is not stable. Very few, it appears to him, 





| not an individual can be found without entire confidence 
in the stability of the dam. 

Some facts concerning the objects aimed at in con- 
structing the dam at Assouan and the barrage at Assiout 
are thus given. They were constructed, not so much to 
bring fresh Jand under cultivation as to give an assured 
supply to the Deltaic provinces and to convert the lands 
|of Middle Egypt from a system of basin to perennial 
The first object has been accomplished to 


£E25 per licence, which will permit the licensee to take | the utmost capacity of the reservoir, but the conversion 
up a prospecting area of 25 square miles, and, should | in Middle Egypt may take two or three years before it is 


coal or oil be found, the right to apply for and receive a | completed. This work is proving more costly than was 
concession not exceeding 10,000 acres for coal, and 5000 | expected, and partly from the success of the other works 


acres for oil, at a yearly rental per acre of PT 12}, with | the cost of labour has risen; contract prices have | 


a royalty of PT 2} per ton of coal, PT 2} per hundred | increased 60 per cent. in the -last three years. 
gallons of raw oil, and PT 15 per ton on mineral waxes | Ghizeh conversion works will, therefore, cost about 
or other substances included in the licence.” This licence | £E500,000 


is now probably ready for issue. 


The clause dealing with profits now in operation being | economically of the reservoir and other subsidiary works. 
felt to be unsatisfactogy, a conference was held last | We can give only one or two. 
summer in London between officials and various com-|in the Fayoum, a tract of 20,000 acres brought under 


panies operating in Egypt. The matter has received a 


great deal of attention since then, but Mr. Wells can | 


only say that so many points crop up that the com- 
mittee then appointed cannot express a final decision, 
except that opinion is unanimous that while existing 


licences may have to remain under the present clause, | 
new licences or leases should not be subject to the same 


conditions. 
A hint already given will prepare the reader for the 


| the special report by Sir Wm. Garstin, which he appends. 


decision that no more exclusive prospective licences over | 


large areas will be issued. General licences over unleased 
lands are under consideration, but these will be issued 
only for areas brought under control by lines of com- 
munication opened up from the Nile to mining centres. 
To lock up vast tracts of country by leasing to companies 
or individuals who do not, or cannot, fulfil an agreement 
is henceforth to be avoided; and the publication of 
standard terms for exploring licences is believed to be in 
the interest of the public, and has a regard for proper 
working conditions. 

Finally, Mr. Wells ventures to express an opinion that 
the extent and distribution of minerals in Egypt warrant 
the expenditure of capital on their development; but he 
also thinks that it will take ten years to prove the com- 
mercial possibilities of the many mineral belts. Phos- 
phates and nitrates for internal consumption seem to 
have considerable possibilities ; and building stone of the 
Eastern Desert, which is of exceptional beauty in some 
cases, promises well also. Yearly reports of this depart- 
ment of Egyptian activity are projected in future, giving 
an account of the mines in operation, and of the pre- 
vailing economic conditions. 

Irrigation.—Irrigation, of course, is a department of acti- 
vity of great importance in Egypt, and the schemes in hand 
and those projected draw many besides idly curious eyes. 
During 1905, in June and July, the river levels were the 
lowest ever recorded, and Lord Cromer praises the way 
in which Mr. Webb and Mr. Macdonald controlled the 
discharge of water from the Assouan reservoir. But for 
that reservoir there would have Leen a loss of crop, and 
Lord Cromer thinks it impossible to over-estimate the 
benefits to Egypt from the Nile reservoir in 1905. In 
Lower Egypt alone there were 1,800,000 feddans under 
crop, requiring for a watering every twenty-one days a 
discharge of 47,000,000 cubic metres a day. From the 
Delta Canal system from May Ist to July 15th the 
average discharge was only 39,000,000, and it even fell to 
34,000,000 cubic metres a day. The barrage at Assiout 


The | 


more than the original estimate. Lord 
| Cromer adds a number of illustrations showing the results 


The Bahr Nazlah district 


cultivation ; it was hitherto unirrigated and untaxed, but 
at, say, £E20 an acre, it may be valued at ££400,000. 
| The Government looks for a revenue of £E1, or £20,000 
from these lands. In the Kodah, Rubiyat, and Tanyeh 
villages an area of 43,848 acres, valued in 1898 at from 
£510 to £E15 per acre, is now worth from £E30 to £E40 
per acre, or an aggregate increase of £E1,000,000. 

On the projects of the Upper Nile Lord Cromer refers to | 


The Soudan-Egyptian Irrigation Service was formed in 
December, 1904. Mr. Dupuis was placed at the head of 
it, and a vote of £24,000 was placed to its credit in the 
estimates of 1905. Lord Cromer is of opinion the 
development of the Soudan and of Egypt will depend | 
largely on the decisions which will be taken as these 
survey parties report, and the ultimate decisions upon 
them. So far the work has not proceeded much beyond 
organisation, but Sir Wm. Garstin thinks an excellent 
start has been made. The work aims at first at the | 
collection of information for the study of projects, for 
the increase of the water supply of Egypt, and for the | 
irrigation of the Soudan upon a regular and compre- | 
hensive system. Problems are intricate, and the | 
collection of data will take years, probably, to acquire. | 
The area is vast, the climate unhealthy, and there is | 
difficulty connected with labour, transport, and supply. 
In addition to the survey and levelling, a series of | 
discharge measurements of the river and its aftiuents has 
to be made. Gauges to register water levels have to be | 
erected, and houses for the staff built. The Governor- | 
General of the Soudan, Sir Francis Wingate, and his | 
staff, are co-operating generously, and there is hope that, | 

| 





in addition to the work done in 1905, by the end of 1906 | 
much progress in obtaining information wlll be recorded. | 
Hoped, let it be said; but the two steamers ordered from 
England for this irrigation service were lost in a barge 
carrying the portions of these boats to Wadi Halfa, near 
Naga Hamadi Bridge, during the flood. Other steamers 
are now under construction, but the loss means six 
months of hampering, and the work must suffer for this | 
working season. 

Some of the work done by Mr. Dupuis and his staff in 
1905 should be of much interest in this connection. One 
of his parties surveyed near Kassala, on the Abyssinian 
border, studying the irrigation of lands bordering vn the 
river Gash, Werks were commenced during the year, 
intended as part of a whole, this portion to irrigate some 
10,000 acres, and to cost £E20,000. ‘Other three parties 








wishes to emphasise the reasons for that, with a purpose | 


Granite blocks embedded | 





| 
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surveyed the Gezireh, the tongue of land between the 
White and Blue Niles. A party also carried a line of 
levels and a rough survey across the country from Sobat 
to Bor, far up the White Nile, as it has been proposed to 
cut a new channel for the Nile between these points, 
and so to avoid the great swamps. Mr. Dupuis and 
Captain Wilson, of the Soudan Civil Service, rode across 
this country in February of last year, to obtain an idea 
of its nature. A level, grass and bush covered plain, 
sparsely inhabited, liable to inundations in the rains, but 
free from swamps, and almost waterless during the dry 
months. Supplies and water failing, the survey party 
turned back after completing about one-third of the 
distance. To state, therefore, what the slope of the 
country may prove to be is yet impossible. So far as 
they go the levels show a slope from south to north of 
about 7 centimetres per kilometre. To level right across 
is the task of the current season. The same party 
carried up a line of levels from Taufikia to Sir B. Baker’s 
old station on the White Nile to a point about 70 kilo- 
metres up the Bahr-el-Zaraf. 

From the work done in the Gezireh last year Mr. 
Dupuis concludes that a great canal for ivrigation 
there is a feasible work. Two lines of levels were 
drawn, the one up the Blue Nile to Famaka, on the 
Abyssinian frontier, the other up the White Nile to Goz- 
abu-Goma, and from this last place a check line to 
connect the two was thrown across to Sennar. The work 
would be costly, as Mr. Dupuis believes the river would 
have to be taken off far south near Karkoj, and a barrage 
constructed on the Blue Nile itself. There is also a pro- 


| ject for a reservoir at the Roseires Cataract, and a certain 


| 
' 





are qualified to form an opinion; but among those few | 


amount of study was given to it; but as this is not an 
urgent matter, and requires much further study, it was 
not pursued far. Since the work summarised above, 
done before the rainy season, the parties went out again 
in November, but their work cannot be recorded yet. 
Masonry gauges have been erected at points on both 
rivers, such as Mongalla, Ber, and Taufikia on the White, 
and Roseires on the Blue Nile. It is hoped that in good 
time masonry gauges will be placed at every necessary 
point upon the two branches. Regarding the discharge 
measurements of the two rivers and their tributaries 
some good work was done, as Mr. Tottenham went in the 
Sudd region, and obtained a very complete series of 
observations in the Bahr-el-Gebel during the last year’s 
flood. Mr. Grieve also visited the Settei River on the 
frontier of Abyssinia. The Inspector-General of Irriga- 


| tion, Mr. Dupuis, has dealt with some important matters, 
|in consultation with the Soudan Government, such as 








| regulations for water-lifting appliances in the Soudan, 


and other points, concerning irrigation in that country. 
At Khartoum the house and offices in erection are making 
good progress; the health of the staff, with one exception 
of mental derangement, was excellent. ; 

Labour being scarce in these remote regions, all pro- 
posals for work up the White Nile involve the use of 
special dredging plant. In Canada and the United States 
attention has had to be given to the construction of 
powerful hydraulic dredgers, and so Sir William Garstin 
obtained the consent of the Egyptian Government to 
depute Mr. Dupuis to visit these countries and to study 
the different types of dredgers in use. He did so last 
year in the autumn, and his report will be submitted to 
the Government shortly. It is not surprising that Sir 
William Garstin should add that Mr. Dupuis and his 
staff have a right to congratulate themselves upon their 
work. To us at home this enterprise looks like a page 
from a fairy tale, and the more the wonder grows as we 
reflect on the history—the recent history of these regions 
in the Nile basin. 

Railways.—On State railways there are some highly in- 
teresting chapters and reports of Lord Cromer, Sir Charles 
Scotter, and Mr. Trevethick. The subject is known to bea 
somewhat sore one. In a vigorous chapter Lord Cromer 


| refers to the system in the past asin a very unsatisfactory 


state; but he pleads that the individuals who formed the 
Railway Board were not responsible for it; the system 
had been-imposed on Egypt by the accidents of the 
political situation. The signature of the Anglo-French 
Convention in 1904 made it possible to sweep away the 
cumbersome system, and to inaugurate an era of real 
improvement. Lord Cromer promises the £E3,000,000 
which Lord Farrer’s Commission thought should be 
devoted to improve the railways within the next few 
years; but he thinks that some time must elapse before 
such a large sum can be spent to advantage. He refers 
with great pleasure to the report of Sir Charles Scotter, 
confirming his own opinion that the present staff is fully 
able to cope with the administration of the railways. 
Figures are given to indicate the course of affairs during 
the past few years as follow :— 


1902 1903 1904 1905 
£E £E £E £E 
Net earnings ... ... 1,059,000 1,064,000 1,233,000 1,327,000 
Capital expenditure 351,000 419,000 414,000 647,000 


The impression made is thus quite encouraging; the 
earnings for the past four years represent about 14 per 
cent. on the capital laid out—£E1,860,000—during that 
interval. 

Three years ago the navigation dues on the Nile were 
abolished. It was foreseen that the net earnings of the 
railways might diminish, and the Railway Administration 
endeavoured to recoup by developing the passenger 
traffic. Success has attended the effort. The number 
carried in 1903 was 14,952,000; in 1904, 17,725,000 ; and in 
1905, 20,014,000. The receipts from passenger traffic 
in those years were: £E996,000, £11,118,000, and 
£FE1,313,000 respectively. Omitting fuel, the contracts for 
railway material for 1905 were placed: in Great Britain, 
£E450,000; Belgium, £E215,300; Germany, £86,400 ; 
France, £E20,000; Russia, £E3600; Sweden, £E2887 ; 
and purchased locally, £53,500. Orders for Great 


Britain, after limited competition generally, were for 
locomotives, carriages, wagons, rails and accessories, 
signalling material, telegraph material, creosoted wooden 
The orders for 


sleepers, machinery, paints, &c. &c 
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Belgium included wagons, bridge and roofing material, 
fish-plates, bolts, nuts for rails, spare parts for loco- 
motives, &c. From Germany the orders were almost 
entirely for locomotives. and their accessories. The 
French orders were for oils, machinery, and screws. 

Mr. Gunn, the Government Inspector, speaks hope- 
fully of the prospects of the light railways as a whole. 
Of two, the Delta Company and the Basse-Egyptv, he 
gives Satisfactory account, but regards the Fayoum 
Company, as working unsatisfactorily. This last company 
has now been bought by an Anglo-Belgium Company. 
Mr. Gunn regards the prospect for such light lines as very 
hopeful, and is of opinion that there is plenty of scope 
for them, as well as for the Government railways. They 
are all working up to the limit of their rolling stock, and 
boats also on the waterways are doing a large business. 
As the Egyptian agricultural roads are not metalled, 
Mr. Gunn observes how these lines are used increasingly 
to communicate between districts and provinces. 

Mr. F. H. Trevethick, the chief mechanical engineer to 
the Railway Administration, supplies a highly interesting 
report on the British, Austrian, German, and American 
locomotives tried in Egypt. Having tested 20 British 
and American engines over 137,000 miles each up to 
December, 1905, he has registered on the consumption of 
oil, engines on repair, and the cost of maintenance, Xc. 

Oil. Repairs. Total. 

£ £ £ 
British 134 753 887 
American Se pisses) pe ee 830 958 

In 1901 Neilson’s—now the North British Locomotive 
Company—supplied the Egyptian Administration with 
10 engines, and Henschel, of Cassel, 15 engines, and 
the Staatseisenbahn, of Vienna, 10 engines, in 1902. 
These 35 engines were to the same design, kept in the 
same depot, and did similar work. Up to the end of the 
year they had run an average of 120,000 miles, and 
passed through the shops for first repairs. The result of 
comparison is as follows :— 
Coal. 

£ 
2271 


Oil. Repairs. 
; x 
€60 


Total. 
x 


£ 
British 117 8048 
German 2290 108 685 3083 
Austrian ... we 2362 ... 105 708 3175 
Spread over three years, Mr. Trevethick thinks the 
difference in maintenance is very small. The distance 
which these engines ran before entering for repairs, and 
the coal consumption in pounds per mile, were :— 
Miles. 
British 59,684 
German ... 59,804 
Austrian ... ee 
The drivers have shown no preference for one make, and 
so Mr. Trevethick thinks there is little to choose between 
British and German engines in hauling and steaming 
capacity. The initial cost of each engine was: British, 
£3245; German, £2917; and Austrian, £2935. For 
working cost and maintenance the three makes are, Mr. 
Trevethick thinks, practically the same, the difference in 
favour of the British being balanced by the larger initial 
cost. The British finish is better studied, however, than 
the others, and, in his opinion, well worth paying for. 
Mr. Trevethick enters into some detail in regard to the 
tubes for coal economisers, and comes to the same con- 
clusion—the finish, at an extra cost, would lead him to 
choose the British make. He adds some very interesting 
figures showing how Neilson and Henschel are now able 
to produce engines much more expeditiously than in 1901, 
the time required being in favour of Henschel now; but 
it is hinted that much might depend upon the state of the 
respective order books. Firms seem to be realising now 
the importance of quick delivery. 

At the present moment we cannot do more than 
refer again to Sir Chas. Scotter’s important memorandum 
on the organisation and working of the railways in Egypt. 
His draft of the Supreme Council, the various appella- 
tions, the suggestion of an uniform gauge obviating two 
classes of railway stock, all are matters touched with a 
firm but kindly hand, and his report wili be regarded long 
as an important State paper in Egypt. We may later 
on be able to sketch this paper at greater length. 

Of the works at the ports of Alexandria and Port Said, 
of the bridges over the Nile now building, of the public 
buildings in hand and under consideration ; of the water 
supply of towns, and the plans for waterworks which are 
preparing for Zagazig, Menouf, Mehalla-el-Koubra, 
Zifteh, and Mit Ghamr, our space to-day will not permit 
us to treat. Nor can we find room for some information 
given of the work done in the technical department of the 
educational work. We can only add that this bulky 
document is teeming with points of interest to all who 
follow human activities, and our summary will show how 
engineering in various departments is of service, and will 
be of service, in a renovated and prosperous Egypt. 








HIGH POWER STEAM ENGINES AT BERLIN. 


S1pE by side with steam turbines of recent construc- 
tion in the Berlin central stations there are reciprocating 
engines varying in size from 3000, 5000, to 6500 horse- 
power, which represent the highest excellence in this type 
of engine, working with an economy such as is likely to 
reduce to a very small margin the sum total balance in 


favour of the steam turbine. For the time being, the 
installation of the latter is probably of too recent origin 
to permit of a decision; but the future installations of 
the Berlin Power Company will undoubtedly prove 
which type has been found most advantageous, all points 
considered. 

As examples of reciprocating engines, those illustrated 
on page 625, and in our two-page Supplement, have a very 
high reputation on the Continent, and if they do not hold 
their own against the “steam mill,” it would be difficult 
to find other steam engines that could. One of the 
larger sized engines — 5000 to 6500 horse-power—is 





installed, together with a high-power turbine, at the 
Oberspree central power station, and the other is at the 
Moabit central station. The latter, built by the firm of 
Sulzer, of Winterthur and Ludwigshafen, is placed side 
by side with four other engines of 3000 to 4350 horse- 
power, built by the same firm. . These two stations in 
the northern suburbs of Berlin are the. most important 
of the Berliner Elektricitaets-Werke, which supplies all 
the power to the Great Berlin Tramways Company, and 
for public services and lighting. 

The general view on page 625-represents all the engines 
of Sulzer build at the Moabit station, the 5000 horse- 
power engine being right in the background, and the 
drawings in our two-page Supplement show the engines 
at the Oberspree station, which were built by the 
Goerlitzer Maschinenbau-Anstalt of Goerlitz. The two 
larger-sized engines conform very closely in general 
design, the main difference being that while the valve 
gears of the Swiss engine are of the well-known Sulzer 
type, those of the Goerlitzer machine are of the Goerlitz 
system on all cylinders, except the high-pressure, whereon 
the Collman expansion gearing is employed. All valves 
are of quadruple drop-seat pattern above and below the 
cylinders, and are operated by trips. The Goerlitz valves 
are illustrated in the sectional drawings, while the 
Winterthur pattern is well known and is the same in all 
the engines from 3000 to 5000 horse-power at the Moabit 
station. 

Each engine is a four-cylinder or double-tandem 
engine, working with triple expansion, the two low- 
pressure cylinders being placed forward nearest the 
engine shaft. Nominally of the same power, the cylinder 
dimensions of the 5000 horse-power engines are slightly 
different, as follows :— 

Goerlitz 
(Oberspree station). 
High-pressure ... 40fin. 
latermediate 60zin. 
Low-pressure 72gin. 
Piston stroke 671n. 


Winterthur 
(Moabit staticn). 
«! ac oa 
604in. 
724in. 
67in. 
The working speed is 83 revolutions per minute. The initial 
steam pressure for the Goerlitz engine is 183-7 lb. per square 
inch, and for the Winterthur engine it is 176°4 lb., but in 
each case it is superheated. At a given cut-off the power 
developed is approximately the same in each. In the 
Goerlitz engine, at 11 per cent. cut-off, the I.H.P. is 2920 
and E.H.P. 2540; at 22 per cent. I.H.P. is 4580 and 
E.H.P. 4060; at 28 per cent. I.H.P. is 5300 and E.H.P. 
4760; and at 50 per cent. admission in both engines the 
L.H.P. is 6500 and E.H.P. 6000. Both engines are 
fitted with the Hartung spring governor, the larger 
Winterthur engines differing in this from the smaller 
engines of Sulzer make, which, as is visible in the 
engraving on page 625, are supplied with Porter governors. 
The differences of detail between the 5000 and 5000 
horse-power Sulzer engines lie chiefly in the greatly 
increased size and a more complete enclosing of the 
reciprocating and revolving parts. The large Goerlitz 
and Sulzer engines are practically enclosed except at the 
crank chamber. The open side of the cylindrical cross- 
head guide, or frame, is closed by panels of thick bent 
glass having the same contour as the frame. The arms 
of the fly-wheels are also enclosed by plates of sheet 
metal.. No tail-rods are fitted to the pistons of 
the 3000 horse-power Sulzer engines, but support 
for the heavy pistons of the larger engines has 
been provided at three points on each rod independently 
of the pistons themselves. In the 3000 horse-power 
engines a pedestal bracket supports the piston-rod mid- 
way between the tandem cylinders, it being cast in one 
with the gland chamber and foundation saddle which 
unites the two cylinders. In the 5000 horse-power 
Sulzer engine this pedestal bracket has been replaced by 
a projecting bracket on the three rearmost cylinder covers 
in such a way than these bearings leave little of the rod’s 
length unsupported between the tandem cylinders, while 
that part of the tail extension left unsupported by the 
rear bracket works in a guard tube. 

Steam jackets and jacketed ends are provided in all 
engines described, save for their high-pressure cylinders, 
which are not jacketed. The superheated steam is con- 
veyed to the high-pressure valve chests in an iron pipe 
passing beneath the cylinder casing. Each cylinder is 
a separate casting, and there are, of course, separate 
liners. In all the Sulzer engines the front cylinder covers 
are cast solid with the external cylinder and its jacket and 
valve chests, the rear covers alone being separate pieces. 
But in the Goerlitzer engine all cylinder covers (jacketed) 
are separate pieces, and externally the cylinders have a 
different aspect by reason of the receivers being carried 
in almost unbroken line along the top of the cylinders, 
so as almost to conceal the valve chests, the large domes 
of which are so characteristic of the Sulzer machines. 
In these latter the tandem piston-rod is in one piece, and 
to dismantle the engines the rear cylinder covers—H.P. 
and M.—are first unbolted, and the pistons unscrewed. 
The low-pressure pistons are then pulled through the 
back ends of their cylinders, unscrewed, and the tandem 
piston-rod pulled away through the front cylinder covers 
until the low-pressure piston is free to be lifted out 
between the cylinders. 

As will be seen from the drawings, the Goerlitzer 
engine differs in most of these details. While in the 
Sulzer engine the chamber connecting the cylinders is 
rather shorter in length than the piston stroke, in the 
Goerlitzer this free space is almost double the piston 
stroke. As a consequence, the support for the heavy 
piston-rod and pistons is differently arranged, there 
being, besides the main-rod crosshead, a slide-block 
between and behind the tandem cylinders, the guide-bars 
therefor being supported by pedestal brackets. The 
tandem rods are composed of two parts keyed together 
at the central bearing. They are forged with a slight 
camber, and turned up on a specially adapted lathe, the 
initial curvature of the rods disappearing under the 
weight of the pistons when in place, these latter 
practically floating in the cylinder liners—an arrange- 





ment that should materially reduce unequal wear; the 
ringsare of Ramsbottom pattern. Ail rubbing surfaces 
in the various engines described are capable of fine 
adjustment to obviate bending or torsional strains 
consequent upon wear, the slippers of the crosshead slides 
being regulatable in the guides; the crossheads are car. 
ried in pivotal slides, and in the Sulzer engine the bracket 
supports for the piston-rods out beyond the cylinder 
covers have a universal movement, so that they may adapt 
themselves to the momentary alignment of the piston-rod, 
Expansion and contraction due to temperature in the 
body of the engine, and in the steam pipes connected to 
it, have also been carefully studied to avoid setting up 
detrimental strains, and the connections of the feet cast 
on the tandem connecting chamber and on the ends of 
the rearmost cylinder, with the foundation curbing 
anchored to the sides of the engine pits, are contrived to 
allow of free expansion longitudinally. 

The large orifice in the cylinder connecting chamber is 
not stayed in the 3000 horse-power engines, but in the 
5000 horse-power machines two heavy longitudinal tie 
bolts are employed to brace this opening against any 
possible deformation. In the Sulzer engine these bolts 
are close together, but in the Goerlitzer engine they are 
spaced widely apart. 

The valve gear shafts of the larger engines are driven 
from the fly-wheel shaft through worm gearing of steel 
and bronze in order to ensure a perfect mesh. In the 
older 3000 horse-power engines bevel gearing is employed. 
The countershaft for the expansion gear—Collman—in 
the high-pressure admission valves is driven from spur- 
gearing on the main valve shafts, which latter is extended 
back to the mid lengths of the high-pressure cylinder, 
where, through worm-gearing, it drives the vertical 
spindle of the Hartung governor. 

From the exhaust valves below the steam passes to the 
intermediate receiver and to the steam jackets, its pres- 
sure there being regulated so as not to exceed 78°5 Ib. per 
square inch. The exhaust from each low-pressure 
cylinder has its own condenser, the horizontal double- 
acting air pumps being placed in the pits below each 
extremity of the engine shaft, and worked by connecting- 
rods attached to the crank pin. 

Each engine has a starting engine driving a wheel- 
train, gearing with a toothed rim bolted to the fly-wheel 
on the high-pressure side. 

The engine shafts are bored out hollow. The journal 
diameter of the Goerlitzer engine is 26}in., the fly-wheel 
seat is 3l}in., and the piece weighs, cranks and pins 
included, 30 tons. The Sulzer journals have an equal 
bearing area, differently proportioned, and the fly-wheel 
seat is 33}in. in diameter. The engines are all coupled 
to alternators, the revolving fields of which are carried on 
the rims of the fly-wheels, the inclusive weight being 
110 tons in the case of the highest power engines. By 
reason of the trussed-bar construction of the armature 
frame this latter only weighs 50 tons exclusive of the 
pedestals, the latter weighing together 24 tons ; or a total 
weight for the whole alternator, so composed, of 184 
tons. 

With the engine developing 6000 horse-power at 83 
revolutions the three-phase current generated is 4700 
kilowatts at 6000 volts. The momentum of the mass in 
motion being 3,800,000 kilogrammetres, the possibilities 
of speed variation are reduced to a very low value. 

All minor details for-the control of the engines are 
planned so as to give the least inconvenience to the 
attendants. The valves—stop and regulator—for the 
admission, steam and vacuum gauges, handles for the 
blow-off cocks and preliminary warming of the 
jackets, are grouped together between the cylinders, so 
that in starting the attendant can readily observe every 
movement from the same standpoint. 

The engines are kept in splendid running trim, and the 
hall, although devoid of architectural embellishments, is 
maintained in excellent order. 

In the boiler-house adjoining, this standard is, by reason 
of the quality of the coal consumed, not quite in keeping. 
The boilers are of the water-tube type, by Steinmiiller, 
Babcock and Wilcox, and Borsig. 

Our acknowledgments are due to Mr. Karl Wilkens, 
of the Berliner Electrical Company, for his very courteous 
assistance and facilities for inspection he afforded our 
representative. 





THE INSTITUTION OF MINING ENGINEERS. 


Tuts Institution held its fifty-fourth general meeting in the 
rooms of the Geological Society, with an overflow meeting 
at the Royal Astronomical Society, on Thursday and Fri- 
day, 14th and 15th inst. Thirteen papers were down for 
reading, and ten others open for discussion. Mr. W. C. 
Mountain again set forth his views on the “ Commercial 
Possibilities of Electric Winding for’ Main Shaft and 
Auxiliary Work,” and regards it as quite possible, if current 
can be supplied from a central station to a group of 
collieries, that the electric energy can be produced at such 
a low price that it may pay to spend more money on the 
winding gear and to adopt electricity for every conceivable 
purpose throughout the pit. Under these circumstances 
electric winding will have a fair chance, but where heavy 
winding is to be done at a single colliery, and the winding 
absorbs probably two or three times as much power as 
the rest of the machinery, and is also only running, say, 
eight to ten hours per day, there can be no doubt that it 
is almost impossible to compete with high-class steam 
engines. 

Mr. A. Thompson pointed out that “ Electrically-driven 
Air-compressors ” can be applied with advantage in some 
cases, even if not so economical from the point of view of 
steam consumption. The motors used in his case are 
duplicate compound-wound motors of 90 horse-power, 
made by the British Thomson-Houston Company, Limited, 
running at 550 revolutions per minute, and wound for 
a pressure of 500 volts. The electric current is con- 
ducted from the generator to the shaft bottom by 87/12 
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vuleanised india-rubber insulated cables of the 2500 
megohms grade. The cables after leaving the shaft are 
carried in lin. insulated conduiting to a distribution 
house situated near by. From here 37/13 mains are 
carried to the junction-box, where 37/14 cables are taken 
to each air compressor. The cables are suspended by 
yarn from the rolleyway timber. The underground 
mains are all of vulcanised india-rubber of the 600 
megohms grade, the high degree of insulation being main- 
tained by periodical covering with bitumastic paint. One 
lot of averages taken showed:—Ampéres 160, volts 550, 
118 electrical horse-power actually leaving the switch- 
board at the generator; and of this 90 horse-power is 
developed at the air compressor: consequently the 
efliciency is 76 per cent.—that is, 76 per cent. 
of the horse-power leaving the switchboard is 
given out effectively in compressed air. The efticiency 
of the air-compressing plant, under those conditions, 
would be 62 per cent. from steam to the indi- 
cated horse-power of the compressed air, but the plant 
is not yet working at its best, the load factor being only 
30 per cent., and there is no .condensing plant. These 
motors were set to work an Alley-Maclellan air com- 
pressor of the single-cylinder type, and an Ingersoll- 
Sergeant air compressor of the duplex-cylinder type. In 
the latter the two cylinders are each 14}in. in diameter 
by 12in. stroke, and at a speed of 150 revolutions per 
minute the output is 633 cubic feet of free air per minute. 
In the former the cylinder is 14in. in diameter by 18in. 
stroke, and with 140 revolutions per minute the output is 
350 cubic feet of free air per minute. These were em- 
ployed on coal cutting with an Ingersoll heading machine ; 
in the Alley-Maclellan district the cost per ton was 
1s. 11°6id., as compared with 2s. 45d. when worked by 
hand labour. In the Ingersoll-Sergeant district the 
machine-getting cost 2s. 7°95d. per ton, the hand-getting 
3s. 3° 15d. 

Mr. Sam Mawvor reviewed the “ Practical Problems of 
Machine-mining,” alluding to the advantages of coal- 
cutters ; the types of coal-cutters; the mode of laying off 
the machine face, for the length of this face 750ft. being 
regarded as a maximum ; the depth of the under cut, 3ft. 
to 3}ft., being considered shallow for use in bad roof and 
floor, 4}ft. to 6ft. in deep cutting, and 3}ft. to 4}ft. 
medium; the position of cut; the gate roads, the ad- 
vantage of having them every 15ft. or so in a 3ft. seam 
being emphasised. Also cross-gates, explosives, conveyors 
at the coal face, the management of the face, timbering, 
manipulating the machine, rails, and skids; compressed 
air and electrically-driven cutters, the efficiency of the 
latter is taken at 60 to 65 per cent. compared with the 
former at 20 per cent. of the power exerted in the steam 
cylinder of the compressing engine. The power com- 
pressed and various other conditions are considered, 
making the whole a comprehensive review of this phase 
of coal mining. Especially significant just now is the 
employment of conveyors at the coal face. Some figures 
relating to fuel consumption are as follows :— 


Fuel Consumption of Coal Cutting Machines. 
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Pcofessor Henry Louis has tested the “ Strength of 


Brazed Joints in Steel Wires,” and finds that both brazed | 


joints and short scarf-brazed joints are much weaker 
than the wire, but that long scarf-brazed joints are at 
least as strong as the wire when it has become softened 
by the heating; whilst electric welds are just, a little 
weaker than brazes. The wire should be hardened and 
toughened, so called “ patented,” after brazing or welding. 

Mr. J. A. Roelofsen, in an odd way, connected Liebig’s 
aversion to the use of ammonium sulphate as a manure, 
and Dr. Perkin’s discovery of coa] tar dyes with coke 
inaking, and then describes the Haessener coke ovens: 

Mr. George Farmer,,m his “ Considerations on Deep 
Mining,” repeated various things that have already been 
said on the subject. 

Mr. G. A. Meyer, manager of the Shamrock Mine, 
Herne, Westphalia, read a paper in English on the 
“Rescue Apparatus, and the Experiences gained therc- 
with at the Courriéres Collicrics by the German Rescue 
Party.” The paper was illustrated by excellent diagrams 
of the mine and of the apparatus employed, whilst an 
actual equipment was also shown. The paper attracted 
much attention. 


helmet, and consists of two sets of appliances— 


The apparatus is used without any , 


one carried in frent, and the other at the back 
of the bearer.. In. one a_ supply of compressed 
oxygen is contained in two cylinders, one for the outward, 
and the other for the return journey. The other set of 
appliances contains the purifying appliances, breathing 
bag, and relief valve. The gases pass from the mouth 
into a corrugated pipe, and enter a bag made of india- 
rubber hanging on the breast of the wearer. This bag 
contains in its uppermost portion another india-rubber 
bag, having an intake opening, to which the breathing 
tube coming from the mouth is connected, as well as 
several exhaust: openings. This bag also contains the 
sheet tin vessel in which granulated caustic potash is 
piled loosely in numerous chambers, so that it must be 
traversed in all directions by the expired gases; 2°2 Ib. 
of caustic potash will supply the apparatus for a period 
of two hours. In the lower part of the absorption vessel 
and in sundry tubes there is a quantity of kieselguhr to 
absorb the moisture from the exhaled air. The 
apparatus carried on the back includes the two oxygen 
bottles with common shut-down valve, pressure- 
gauge, reducing valve, safety valve, injector and moisture 
separator, all contained in a knapsack, in the cover 
of which there is a thick glass plate for viewing the 
pressure gauge. The exhaled air is removed from the 
region of the mouth by an injector, and another injector 
serves for charging it with fresh oxygen after it is purified. 
These are the main features of the apparatus that proved 
so successful in the explorations at the Courriéres mines. 
Mr. Meyer described the character of the reserve station 
and its equipment, and emphasised the need of keeping 
it in good order, and of having a corps of men always 
trained in the use of the appliances. He explained the 
condition of the Courriéres mines after the explosion, and 
expressed the opinion that it was a coal-dust explosion. 
Many speakers took part in the discussion, and com- 
plimented Mr. Meyer on his exposition of this important 
and interesting subject. One speaker thought the 
apparatus too complicated. Mr. Garforth described an 
apparatus of his own of a similar kind which has been 
found efficient, which appeared to be more complex, but 
the man bearing it was told to crawl under a table giving 
a passage of only 19in., and did it. Mr. Garforth sounded 
a note of warning in pointing out that such apparatus 
were scarcely applicable for prolonged operations. 

Mr. Wm. Maurice drew attention to “A Rateau 
Exhaust Steam-driven Three phase Haulage Plant.” The 
plant comprised an accumulator containing 50 tons of 
scrap-iron pit-rails, assembled horizontally and in parallel 
layers with associated main stop valve, turbine valve, and 
throttle valve; an eight disc turbine, and with it an 
exhaust pipe, injector condenser, and a direct-acting pump 
to the hot-well. It only uses part of the exhaust steam 
of the winding engine, and when that is not running can 
work on live steam. Owing to the arrangement of valves 
and an automatic relief valve, there is no appreciable 
change in the spced of the turbine when fed with steam 
from any of the three sources—that is, exhaust, live, or 
regenerated steam. The plant serves a road hauling 
1000 tons in 6 hours at a speed of 4000 yards an hour, 
with a total pull of 79361b., requiring 47 horse-power 
and two other haulages, making the whole demand on it 
91 horse-power. This work is done by an A. E.G. 60 
horse-power induction motor, capable of giving 100 horse- 
power per hour without undue heating. The power 
plant consumes 203 Board of Trade units, and the under- 
ground lighting 27 units, as recorded daily on a watt- 
meter. 

Allowing 10 per cent. depreciation of plant and 5s. 
| per day for labour, the cost per unit is 13d. when 
| working only 250 days per annum. If the turbine ran 
| 250 days per annum on the full load the cost per unit 
| would be reduced to 0°55d. without allowing for the 
| saving that would result from the consequent stoppage 
'of another boiler. If it were possible to have a per- 
| manent night load all the year round, the cost, instead of 
| falling again, would rise slightly, since the plant would 
run two-thirds of its time on reduced live steam, and 
would require to have charged to it a proportion of the 
boiler expenses. 

Mr. J. B. Tyrrell related the various arrangements 
introduced to overcome the difficulties in a perpetually 
frozen and out-of-the-way region in course of the 
“Development of Placer Gold Mining in the Klondike 
District, Canada.” 

“ The Education of Mining Engineers,” “ The Capacity 
Current, and its Effect on Leakage Indication-in Three- 
phase Electrical Power Service,” and “ Petroleum 
Occurrences in the Orange River Colony,” formed the 
subjects of the other three papers. 











LONDON COUNTY COUNCIL ELECTRIC SUPPLY 
BILL. 
No. VII.* 

WHEN the Committee met on Thursday, last week, there 
only remained to be heard a speech by Sir Ralph Littler, K.C., 
on behalf of the City Corporation, before Mr. Freeman was 
called upon to*reply to the whole of the case against the Bill. 
The opposition of the City Corpération did not seem to rest 
on any very sure grourid; except. that the Corporation might 
have to contribute towards any deficit ‘that was made, and 
that its option to purchase the undertakings of the companies 
supplying in the City might be prejudiced. 

Mr. Freeman, in his reply, dealt anéitly with the broad 
principlesaffecting thé Bill,preferring#®treat most of the opposi- 
tion as clause opposition, to be dealt with, if necessary, later. 
He said there had been two rival theories—the one enunciated 
by the Administrative Company, and ‘the ‘other by the local 
authorities, which he thought were mutually self-destructive. 
| There had also been a third, viz., that put forward by the 
| clectric lighting companies of London, which was really an 

attitude of non possumus. Everyone agrecd that the broad 
| principle of such a scheme as this was consideration for the 
consumer, and if the present electric supply authorities could 
not give the necessary supply in a cheap enough manner, then 
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it followed almost without question that some other authority 
must. The difference between the Administrative Company 
and the London County Council in this matter was that where,s 
the latter only proposed to supply to authorised distributors 
with but a few exceptions, Phe Administrative Company 
by their Bill would be able to supply direct to power users 
with the consent of the authorised distributor, subject. to an 
appeal to the Board of Trade. At this point a good deal of 
cross-questioning took place by the Committee, and particu. 
larly on the part of the Chairman on the question of whether 
any loss by reason of previous capital expenditure on the 
part of any local authority should be borne by the consumer or 
the ratepayer. In other words, the case was assumed that a 
local authority has erected works, and is generating at such a 
cost that the London County Council could offer current 3 
such a price that it would pay that particular authority to 
shut down the works, so far as generation is concerned, and 
take the whole of its supply from the Council. Then came 
the question as to the capital cost incurred, and who should 
bear the capital and interest charges. It cannot be said that 
Mr. Freeman was quite prepared to mest the point, for he 
first argued that, as the original money was borrowed on the 
security of the rates, the rates should bear the loss. The 
Committee did not quite follow, however, and Mr. Freeman 
explained it in this way, that the profit made by taking 
energy from the Council—compared with the original cost of 
generation—would be so great as to enable such a locul 
authority to pay off its debt charges, and still give the con- 
sumer some benefit, whilst, as a last resort, he said that it 
was almost inconceivable that anyone would be working 
under such uneconomical conditions as to warrant shutting 
down its generating plant, and that the object of the London 
County Council scheme was for existing undertakers to 
generate up tothe point at which it became uneconomical, and 
then to purchase from the Council. At least one member of 
the Committee favoured the idea that the Council should 
take over any such liability itself. 

Dealing with the opposition of the Administrative Company, 
Mr. Freeman said he thought his best answer to this was 
that as there were so many of the richest company promoters 
in London willing to find money for a power scheme, it could 
not be the riskily speculative venture that the company 
would have the Committee believe. As far as he could judge, 
the whole difference, from Mr. Merz’ point of view, between 
a company and a municipality, was that the latter was not so 
well able to canvass as a company. But in this particular 
ease the London County Council did not desire to do any- 
thing of the sort, because they did not propose to supply to 
the consumer direct, as did the company. 

Mr. Freeman, dealing briefly with the opposition of the 
electric lighting companies, ridiculed the practicability of the 
linking-up scheme proposed, in view of the various conditions 
as to periodicity and voltage under which they worked. 
Further, he entirely disagreed with Mr. Balfour Browne that 
an electric lighting Provisional Order gave a monopoly to the 
holder ; the Act distinctly stated the contrary. He believed 
that the true object of the linking-up scheme was to render it 
practically impossible for the purchase clause being put into 
effect. In conclusion, he urged that the Bill should be 
passed, if possible, this year, as the waste of another twelve- 
month was a most serious matter for the trader of London- 
a point upon which even the promoters and the opponents 
were agreed. 

The Committee sat again on Tuesday to hear certain 
evidence from gentlemen who had asked to be allowed to 
appear before them. These gentlemen turned out to be Mr. 
Arnold Lupton, M.P., Mr. W. H. Booth, and Mr. B. H. 
Thwaite, who conjointly had formulated a scheme for giving 
an electric power supply to London, of which the following 
is an outline as given by Mr. Lupton. In the first place, Mr. 
Lupton enlarged on the advantages of his scheme for getting 
rid, in a large degree, of the smoke nuisance in London. He 
proposed to use a current of 60,000 volts, and the generating 
station, which could be erected 120 miles from London, 
would be equipped with machinery with a capacity of 
1,000,000 kilowatts. A ton of coal used at the coalfields for 
generating purposes would be equivalent to four tons burned 
in open grates from the heating point of view. His inten- 
tion was to use gas engines and producer gas, by which the 
same amount of energy could be produced for half the 
quantity of coal as compared with steam engines. Cheap 
slack coal would be used, and he estimated that the sale 
of the by-products would reduce the cost by 2s. 6d. per 
ton. In order to supply 104,000 kilowatts in London it 
would be necessary to equip the station with 120,000 kilo- 
watts of plant, and the cost of transmitting that energy to 
London would be £82,095, whereas, allowing 31b. of coal per 
unit, the cost of carriage of the coal would be £107,500. With 
stations in London the coal cost increased with the load factor, 
whereas with the increase of the load factor on a station at 
the pit’s mouth, the cost of transmission remained stationary. 
His intention was to erect his plant in Nottinghamshire, 
within a 10-mile radius of the coalfields, the capacity of the 
station being, as already stated, 120,000 kilowatts. The cost 
of land and buildings he put at £2,310,000, and transformer 
cables, &c., at £1,170,000, a total capital cost of £3,480,000. 
The loss in transmission he put at 10 per cent., and the loss 
in transformation at 6 per cent. The overhead wires would 
be carried on single wooden poles, each carrying 25,000 kilo- 
watts. This scheme would have a saving in capital cost of 
£120,000, as compared with the London County Council 
scheme or that of the Administrative Company, and he was 
prepared to embody his proposals in a Bill and form a 
company to carry them out. The transmission poles, he 
said, would be 50ft., high with 6ft. transverse supports, the 
poles being placed twenty-five to one mile. It was proposed 
to erect them by the roadside for the most part. 

Mr. Lupton went into very elaborate detail, but it is un- 
necessary to give more than the bare outline, as it was 
perfectly clear that the Committee hardly took the scheme 
seriously. Mr. Booth and Mr. Thwaite both gave evidence 
in support. The former stated that gas power was very much 
more efficient than steam from the thermo-dynamic stand- 
point. The overall efficiency of a steain plant was 124 per 
cent. or 13 per cent. on a steady 1644, against 25 per cent. for 
gas engines ; in fact, he had obtained an efficiency of 31 per 
cent. with gas engines. He estimated that if the London 
County Council burned 300,000 tons of coal per annum it 
would create 13,500 tons of sulphuric acid, which would be 
discharged into the atmosphere. Of course, there would be 
some reduction by the fact that less sulphur would be dis- 
charged by small works which took up clectric driving, but 
he had made no calculation. In answer to some rather 
caustic questions by Mr. Freeman, witness admitted that he 
had never carried out a large electrical scheme in Great 
Britain, but he had studied very closely the experience of 
American engineers, and thought no harm would be done by 
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following them, He would only propose to supply authorised 
distributors in bulk and not supply individual consumers. It 
would also be possible to supply persons along the‘ route of 
the mains, but he had not gone into that very fully. 

Mr. B. H. Thwaite, in giving similar evidence, said he 
also had had no practical experience of the nature outlined 
in this scheme. The largest gas engines at work in this 
country were 750 horse-power machines. He estimated that 
energy would be delivered in bulk for °249d. per unit on a 
35 per cent. load factor. He first thought of a scheme for 
supplying London with electric power in 1892, and it had 
been in his mind ever since. 

The last of the independent ‘‘ experts’’ who had asked to 
be called was a Mr. William Doig, who said he attended as 
‘‘a member of the public,’’ and who made the wonderful 
suggestion that electricity should be purchaseable at ,',d. per 
unit, and that a special Government department should be 
created to undertake the business of electric supply. 

Mr. Hammond was then recalled and dealt briefly with 
the scheme put forward by Messrs. Lupton, Booth, and 
Thwaites. He said he had considered the proposals, and 
even he and Mr. Merz agreed that they were unworkable. 
The great transmission schemes referred to as precedents 
existed under very different conditions to those obtaining 
here—viz., there was water for practically nothing at one 
end and exceptionally dear coal at the other. In this case 
he thought that even if coal were 1s. per ton at one end and 
9s. 6d. at the other, this difference would not cover the extra 
costs entailed by a station erected on the coalfields. The 
costs, in his opinion, would be greater both as regards capital 
expenditure and working expenses. As to the proposal to 
carry the cables overhead in the manner suggested, he 
ridiculed the proposition. One circuit only should be carried 
on one pole, and not as proposed, 25,000 kilowatts. Further, 
it was a curious fact that the bulk of the energy used from 
Niagara was taken within one mile from the works—i.e., 
people found it cheaper to move their factories near to the 
generating station rather than to stay at the end of a long 
transmission line. 

The Committee visited Greenwich generating station on 
Wednesday. Yesterday (Thursday) evidence from the Board 
of Trade was heard, and only the decision remains now to be 
given. 








DOCKYARD NOTES. 


SraGe one of the Mancanvres has ended, and now everyone 
is wondering what they were all about, and many are trying 
to guess with more or less accuracy. Briefly, the idea was 
that we were on the verge of war, which would be precipitated 
by the first hostile act of an enemy seeking to compensate 
nautical inferiority by a bolt from the blue. The enemy 
prepared his bolt something on the lines of the Japanese 
torpedo attack on the Russian fleet at Port Arthur, and his 
destroyers proceeded towards Gibraltar with that end in view. 
Unfortunately for them, they were observed by a Red division, 
which, faced with the obvious intention, promptly made 
mincemeat of the would-be attackers, 








Tue German battleship ‘‘ R,’’ of the Deutschland class, 
has been launched and named Schlesien. The 11,000-ton 
cruiser, sister to the recently launched Scharnhorst, has been 
named Gneisenau, 





Ir has been decided to put the one-break day on trial for a 
year at Portsmouth Dockyard. From July 2nd the work- 
men’s hours will be for the first four days of the week from 
7 to 12 and from 1.30 to 5; on Fridays they will break at 12, 
but resume work at 12.45 and continue to 4.45, and on 
Saturdays the day will end at noon. The week has thus 
forty-eight hours. There is very little doubt that a plan 
which has proved eminently successful practically wherever 
it has been tried will be accepted as the rule when the year 
of trial is up. 





A rumour that the floating dock is to be brought from 
Bermuda to assist in the salvage of the Montagu is absolutely 
without foundation. 








Tue Roya SHow.—The Royal Agricultural Society’s annual 
exhibition of live stock, farm implements, &c., will open at Derby 
on Wednesday next. It is extremely gratifying to note that, in 
respect of entries in the implement section, there is a very large 
increase over the last two shows at Park Royal. The number of 
stands at Derby will be 424, compared with 289 and 350 at Park 
Royal in 1905 and 1904 respectively. The live stock section also 
shows a marked increase. The show will remain open until 
Saturday, June 30th. The trials of suction gas producers was 
held this week. 

TIN MINING, which is the principal industry in Bolivia, 
and which is certainly that which offers the best prospects, is pro- 
gressing much better than would be expected, considering the 
enormous difficulties that all engaged in the business have to con- 
tend with. The lack of facilities in transport is, perhaps, the 
worst, and not a little less felt is the scarcity of labour, which, as 
hew mines are worked, becomes more accentuated. The former 
may, perhaps, be overcome by the projected railways, but the 
latter will remain a problem until such measures are taken as will 
bring out a sufficient number of emigrants. 


GrimsBy INSTITUTION OF ENGINEERS AND SHIPBUILDERS.—On 
Saturday, the 16th inst., by invitation of the Orient S.N. Company, 
Limited, a ty of about 100 members and their lady friends 
visited the R.M.S. Ophir, which was lying in Grimsby Roads prior 
to proceeding on her first voyage of this season to Norway. The 
vessel was thoroughly inspected, the magnificent saloons, state 
rooms, and other passenger accommodation being much admired by 
the wholecompany. The gentlemen of the party also inspected the 
engines, boilers, refrigerating machinery, &c., where they found 
much of particular interest to them. 

Society or Arts.—The Council of the Society of Arts have 
awarded the Society’s silver medal to the following readers of 
papers during the session just completed :—Mr. W. F. Mitchell, 
“The Commerce and Industries of Japan ;” Dr. William Arthur 


Aikin, ‘‘ Aspect of Voice Development ;” Mr. Leon Gaster, 
A.M.I.E.E., ‘‘ Progress in Electric Lighting;” Mr. Walter 
Garstang, M.A., ‘‘The Fisheries of the North Sea;” Captain 


G. 8. C. Swinton, ‘‘ London Traffic ;” Mr. Bernard B. Redwood, 
B.A., ‘Motor Boats;” Mr. J. B. Millett, ‘‘Submarine Signalling ;” 
Professor Thomas Oliver, M.A., M.D., LL.D., ‘‘ Bridge Building 
by Means of Caissons;” Mr. Clayton Beadle, ‘‘ Watermarking ;” 
Sir James A. Bourdillon, K.C.S.1., ‘‘The Partition of Bengal ;” 
Dr, George A. Grierson, C.I.E., “The Languages of India ;” 
Colonel Sir Arthur Henry McMahon, K.C.I.E., €.S.1., ‘‘Seistan ;” 
the Hon. Rodolphe Lemieux, K.C., “‘ French Canada ;” the Hon. 
J. G. Jenkins, ‘‘Social Conditions in Australia ;” Mr. Louis N. 
Parker, ‘‘ Historical Pageants; Mr. H. Yates Thomson, F.S.A.. 
*Tiluminated Mannscripts ;” Mr. Harry Powell, ‘Cnt Glass.” 





being very clean. It has been found in some cases that 
SUCTION GAS PRODUCER TRIALS. the gas has not been perfectly cleaned by a coke scrubber, 

No, IL* | and, in consequence, dust carried forward into the cylinder 

Messrs. Crossley Brothers, Limited, of Openshaw, Man.- | of the gas engine has caused rapid deterioration of the work- 
chester, are exhibiting two complete plants, each set | ing surfaces. This plant is well known, and it is unnecessary 
being of different design. The gas producers are iJlus- | for us to go into further particulars of the details of it here. 






Regulator 


Fig. 7-CROSSLEY’S LATEST TYPE OF PRODUCER 


Air Regulator 


Hand Fan 
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Fig. 9—PLAN OF REGENERATIVE PRODUCER 


Fiz. 8 


trated in Figs. 7,8, and 9. The second of the two, Fig. 8, is ; The second plant—Fig. 7 and 9—contains several innova- 
practically the firm’s standard apparatus; there is, how- | tions, the most important one being the utilisation of 
ever, one slight deviation from the usual design, which | the heat from the exhaust gases of the engine for heat- 
consists in having a combined coke and sawdust scrubber. | ing the mixture of steam and air on its way to the 
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Fig. 1O—FIELDING AND PLATT’S SUCTION GAS PRODUCER 


This is rather a new departure in suction gas plant prac- | generator. This regeneration is said not only to increase 
tice. We are given to understand that it has proved | the economy in working, but also to improve the com- 
satisfactory in practice, the gas distributed to the engine | bustion generally, clinker being reduced. _It will also be 


No. I. appeared June 15th. noticed that the gas leaving the producer is made to 
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circulate round a coal storage bell before passing to the 
The result is that | 


heating surface of the steam boiler. 
the heat present in the gases leaving the producer is 
comparatively small, with consequent efficiency of re- 
generation and economy. The boilers are constructed 
entirely of steel with welded joints, and it is claimed that 
by this means quick steam raising is obtained, and the 
plant is very sensitive on variable loads, taking large 
variations without trouble or independent regulation. It 


‘cuts out a charge. 


It is claimed for the Fielding generator that it is capable 
of automatically adapting itself to varying loads. It will 
be observed that the automatic control involves the use 
of no working part, such as valves, pistons, flexible 


| diaphragms, or other apparatus liable to derangement. 


It is said that the action of the water control is so sensi- 


‘tive that by watching the dropping of water from the 


escape pipe one may know when the engine governor 
The generator needs no explanation. 





Fig. 1—HINDLEY’S HIGH SPEED 20 B.H.P. GAS ENGINE 


is also claimed that all the steam raised in both types of 
plant is obtained solely through the heat of the gases 
after the actual gas producing stage. This firm is of 
opinion that any heat taken from the fire in any other 
way is not economical. 

The Fielding suction gas plant, which we illustrate in 


Fig. 10, is distinguished by two important features from | 
In the first place, there is no | 


other systems in use. 
boiler for the storage of either water or steam, but an 
equivalent to a flash boiler is used, which takes the form 
of a double circular conical base, upon which the fire 
rests; the circular base consists of a gear wheel upon 
which is bolted an upper plate having ribs cast upon 
its lower side. The air enters at the centre and 
spreads radially, carrying with it the water in spray form, 
the air is highly heated, the water is converted into 
superheated steam, and both enter the fire uniformly 
around the edge of the base. One beneficial effect of 
this is that the formation of clinker is less likely to take 
place, owing to the uniformity of temperature at all points 
around the base of the fire. Studs cast upon the upper 
plate serve to loosen the fire when the grate is rotated. 
The second distinctive feature of the Fielding generator 
is the simple manner in which the supply of water, and 
therefore of steam, is automatically regulated instantly to 
suit varying loads. 


It will be seen that the air is led to the central orifice | 
in the rotatable base from a pipe at the side which | 
This belt | 
surrounds the hot gas chamber so that the air becomes | 


connects it with a belt in the upper casting. 


very highly heated. At the lower end of the side pipe is 
the automatic water control, which is also shown to an 
enlarged scale in the illustration. From this it will 


be seen that an inverted water nozzle is placed above | 
a pipe which allows the water dropping from the nozzle | 
to escape, unless in it course downwards it is disturbed | 


or deflected out of its normal path. Such deflection is 
caused by the rush of air past the nozzle when by the action 
of the engine piston, drawing its charge of gas from the 
generator, air is drawn into the generator. Under these 
circumstances the water is broken off into a spray and 
carried along with the hot air through the double rotatable 
grate, where, as already explained, it becomes superheated 
steam. 

Thus it will be seen that whenever the engine draws 
a charge of gas, the necessary amount of steam is 
generated for that particular charge, and that. whenever 
by the action of the governor the gas valve remains 
practically closed, the small amount of air drawn in not 
having sufficient velocity to carry the water with it, no 
steam is generated, except when the engine is taking a 
working charge. The gas valve always has a slight lift 
even when the governor cuts out a working charge, this 
having the effect of keeping the fire bright, but no water 
is drawn in a steam form. 





| The scrubber is of the ordinary coke type, and differs 


from most of the others only in that it has dry coke placed 
above the water spray, through which the gases pass 
before being drawn through the expansion chamber to 
the engine. 

Messrs. E. S. Hindley and Sons, of Bourton, Dorset, 
are entering a complete plant for the trials. This we 
illustrate in Fig. 12. The special feature of the plant is 
the engine, shown in Fig. 11, which has been designed for 
being coupled direct to high-speed machinery such as 
dynamos, centrifugal pumps, fans, &c. The makers 
claim to have embodied the following important features 
in the design of this engine. (i.) Great steadiness of run- 
ning at all speeds. (ii.) A thoroughly automatic and con- 
tinuous system of lubrication. (iii.) Careful proportion of 








| at all loads. 
| enclosed. 


engine is designed to develop 20 brake-horse-power at 
600 revolutions when running on suction gas. The 
cylinders, which are water cooled, are made of close. 
grained cast iron Tin. diameter, and are in one with the 
valve box. The pistons have been made as light as 
possible, and have a stroke of Zin, They are each pro. 
vided with seven rings, with two at the mouth end. The 
connecting-rods can be withdrawn along with the pistons 
through the top cover. The cover can be quickly 
removed without disconnecting any gear. The governor 
is of the balanced throttle type, varying the admission 
both of gas and air, and can be regulated so that the 
compression is practically constant, and ignition certain 
All the revolving parts of the governor are 
The governor springs act directly on the 
weights, thus relieving the fulerums and joints of friction, 
rendering the governor sensitive in action. There is q 


| regulating spring which allows the speed to be varied 


whilst the engine is running. Ignition is effected by 
means of a magneto machine, worked from the half-speed 
shaft of the engine through spur gearing. 

The producer is shown in section in Fig. 13, 
The generator consists of the usual cast iron casing, 
lined with  fire-brick of extra thickness, and 
further with dry sand to obviate any chance of the 
metal burning or corroding through the action of the fire, 
[wo ash doors are provided opposite to each other for 
removing ashes from whichever way may be the most 
convenient. An internal non-pressure boiler is carried in 
the generator above the direct flame of the fire. The 
boiler is said to raise sufficient steam from the heat 
of the gases as they leave the fire, and not from 
the fire itself. The boiler is designed so that it can be 
readily cleaned. It can be exposed for examination 
by simply removing the top cover. There are 
no tubes, and apparently no narrow passages which 
could be choked by any deposit from the water. There 
is an internal passage for carrying the heated air and 
steam at a high temperature from the boiler to the under 
part of the grate. This passage is kept at a high tempera- 
ture by the radiant heat from the fire. It is claimed that 
this duct acts in some measure as a superheater, ensur- 
ing hot, dry steam and air only to be delivered to the fire. 
This, it is said, maintains the fire at a temperature sufti- 
ciently high to disintegrate a large quantity of steam, 
thereby ensuring a gas rich in hydrogen and certain of 
ignition when it reaches the engine. The inner shell of 
the boiler acts as a hopper for holding a large quantity of 
coal, which feeds automatically, so that the plant can be 
left without attention for verylong periods. Immediately 
after leaving the generator the gas passes through the 
inner of two concentric pipes, designed to separate all the 
heavier parts of cinder and coal that may be carried off 
from the fire. Here, also, it gives up a great part of its 
heat to the ingoing charge of air, which is made to pass 
up the outer of the two pipes. The air by this means is 
thoroughly heated, and is then immediately made to 
sweep right across the top of the boiler, where it takes up 
all steam as it is formed, and being heated first, none of 
the steam, it is claimed, is condensed by having to mix 
with cold air. The combined air and steam then pass 
down the internal passage already referred to, where they 
are again further heated before delivery to the fire. Thus 
no steam or mixture of air and steam is taken through 
external pipes. 


The scrubber is of the ordinary coke type. Before 


| passing through the coke the gas has to pass through a 


water seal, which is kept at a constant level by means of 
the overflow pipe. The outlet is fitted with the firm’s 
two-level valve, so that the gas may be allowed to pass 


| directly through the coke and not through a water seal, 


to facilitate starting. The plant can also be run without 
the seal, if desired, and the seal formed only when 
stopping. An expansion bore has been provided, from 
which the engine draws its supply of steam. This bore 
is fitted with test and drain cocks, «ec. 

The Mersey Engine Company, of Sefton-street, Liver- 
pool, is exhibiting an interesting form of producer plant, 





Fig. 


parts, accurately balanced to eliminate vibration. 
Free access to all parts. (v.) Silent working. (vi.) Mini- 
mum ground space. The steadiness of running is ac- 
counted for by three reasons : (a) That never less than two 
cylinders are used. (b) That the governor regulates the 
amount of gas used at every stroke in proportion to the load 
upon the engine, and does not cut off the whole supply 
of gas and allow an idle stroke. (c) That the cranks are so 
disposed that the impulses or explosions follow each 
other with exactly equal spaces between each. The 


(iv.) | 





12—HINDLEY AND SON’S COMPLETE POWER PLANT 


which embodies several novel features. The generator 
is made of sheet steel, and is enclosed in an air jacket; 
the air before reaching the vaporiser passes through 
this jacket, and is consequently heated to a temperature 
which enables it to pick up the necessary steam in the 
vaporiser. Part of this steam is raised by means of the 
waste heat in the gas, after it leaves the producer, in the 
cast iron down pipe. Water is passed over the surface 
of this pipe by means of a saturated fibrous tape, the tape 
having, it is said, the advantage that it absorbs the 
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moisture and offers a big surface to the hot pipe. The 
remainder of the steam necessary is generated by means 
of the coil shown round the hopper tube at the top of the 
generator. A small quantity of water is supplied to this 
coil through the tap shown in the engraving Fig. 14, and 
the steam is delivered into the vaporiser. 


Any surplus | 


The trials of the different plants commenced at 
the Royal Agricultural Show at Derby on Monday 
morning at 9 o’clock. The twelve competing firms were: 
Campbell and Co., Limited ; Crossley Brothers, Limited ; 


| the Dowson Economic Gas Company, Limited; the 


Dudbridge Ironworks ; Davey, Paxman and Co., Limited; 


water is carried down a pipe into the bottom of the | Vielding and Platt, Limited; Hindley and Sons; Kynoch 


venerator, dripping on to the evaporation plate shown. | 
” Tt is claimed that by the combination of these arrange- | 
ments it is possible to get any quantity of steam required. | 
The hopper is fitted with a circular valve so designed | 
that fuel may be supplied without air entering the 

generator. It simply consists of a circular valve with a | 
single opening. When the opening is at the top the fuel 























Fig. 13—SECTION OF HINDL 


can be put into the valve, then by turning the valve half 
round, air isprevented from entering through the hopper, 
and the fuel drops into the generator. The starting fan 
is of special construction; it has a large capacity and 
is fitted with ball bearings. The air from this, as 
shown, passes into the annular chamber at the 
bottom of the generator. An elaborate system of 
cooling and cleaning the gases has been adopted. 
This consists of passing the gases through a washer, 
filter, and dryer. The washer takes the form of 
the usual coke scrubber. The nozzle of the water 
spray has been made readily removable for cleaning 
purposes, should dirty water be used. The filter is 
similar to the scrubber, and consists of a circular chamber 
containing coke, but in this instance there is no water 
spray. The dryer contains wood fibre, the fibre being 
contained between twe perforated plates carried on a 
central rod, so that it may be removed quickly for clean- 
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and Co.; the Mersey Engine Company, Limited; the 
National Gas Engine Company, Limited; Newton 
Brothers; and the Railway, and General Engineering 
Company, Limited. Two of the firms, Campbell and Co., 
Limited, of Halitax; and Crossley. Brothers, Limited, of 
Manchester, each entered two plants. Those submitted 
by the former company had precisely similar gas pro- 









































EY’'S SUCTION GAS PLANT 


ducers: the engines, however, were different, in that one 
was governed on the “hit-and-miss” principle, whereas 
the speed of the other was regulated by varying the 
supply of gas to the engines. In Messrs. Crossley’s 
plants the engines were identical and the generators were 
different. 

All the plant, one after the other, were started from 
cold on Monday morning. Several of them made poor 
starts, difficulties being experienced in getting the fires 
to “go.” On the other hand, several plants started 
excellently, and when once started most of the plants 
ran well. Crossley’s withdrew their new plant from the 
competition soon after starting, in view of the fact that 
the judge required the superheater to be worked through- 
out the trials, and this the firm did not feel inclined to do. 
After running for nine hours the plants were shut down, 
and running was resumed on Tuesday at nine o'clock. 
The times taken in starting, in the majority of cases, 
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Fig. 14—SECTION OF THE MERSEY SUCTION GAS PLANT 


ing, renewing, or other purposes. The method of starting 
is ingenious. The fire is blown for a few moments, then | 
water is turned on the coil, this coil heating the water | 
sufficiently to deliver it hot to the bottom of the | 
generator. The water coming in contact with the hot 
plate at the bottom of the generator is immediately 
turned into steam. The chimney valve is then closed | 
and engine started, after which the water is turned on 
the down pipe, which will be hot enough in a few moments | 
to generate steam; the water on the coil being then | 
adjusted to suit the load. Another point is that the doors | 
may be opened at any time by simply turning the water 
on the coil, thus enabling the generator to be clinkered at 
full load, and, therefore, it is claimed, enabling it to be 
run continuously day and night for any periddi | 


were naturally much better than on the previous day. 
The run on the second day was for five hours under the 
same condition as before. Afterwards all the remain- 
ing coal was taken from the generators and weighed, 
and the amount of ash left, noted. The same 
conditions as on the previous day prevailed, and 
indicator diagrams were also again taken at intervals. 
On Wednesday the half-load trials were conducted 
on precisely the same lines as the full-load trials, 
but were of shorter duration. No-load tests and a 
run for nine hours with coke concluded the trials. A 
full report of them must, of course, be reserved until the 
judges have tabulated their observations, 
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OBITUARY. 


THOMAS ROBERTSON. 

Tue death took place, from paralytic shock, on the 
17th inst., of Mr. Thos. Robertson, C.V.O., of Cairleith, 
near Crieff. Mr. Robertson, who was in his sixty- 
seventh year, had a remarkably suecessful career in the 
railway service. Born at Bankfoot, Perthshire, he 
received his early training at the parish school there, and 
afterwards at the parish school of Madderty. Entering 
the service of the Highland Railway Company as a boy 
clerk, Mr. Robertson rapidly rose in the service until he 
attained the position of district superintendent of that 
railway. Many years ago he was appointed to the office 
of general manager of the Great Northern Railway of 
Treland, and his management there resulted in the intro- 
duction of numerous important and beneficial changes. 


During his successful career as manager of this 
railway, Mr. Robertson’s abilities were recognised 
by Mr. A. J. Balfour, then Chief Secretary for 


Ireland, and he offered him the position of Chairman of 
the Irish Board of Works, which was accepted. This 
office Mr. Robertson filled with much distinction and 
success for a good many years, when he retired from 
active business life. A few years after his retirement, 
however, he was requested by the then Prime Minister 
(the late Lord Salisbury) and the Secretary of State for 
India (Lord George Hamilton) to proceed to India and 
investigate the whole question of the working of the 
railways there, with a view to their re-organisation and 
the better development of the country. Mr. Robertson, 
with characteristic energy, at once accepted the im- 
portant mission. He proceeded first to the United States 
of America and to Canada, where he travelled over most 
of the railway systems in these continents, and afterwards 
proceeded to India, where he also travelled extensively 
and made elaborate investigations during a_ period 
of over twelve months. From the time he left Britain 
till his return home he had travelled over 76,000 
miles in connection with his work, and that, too, within 
the space of eighteen months. As a result of his mission 
of inquiry he’presented an elaborate report to the Govern- 


| ment, which recommended “ root-and-branch ” reform as 


being absolutely necessary if the development of the 
railways in India was not to be hampered, and if they 
were to be worked on thoroughly commercial lines, and 
render that full and efficient service to the country of 
which they are capable. The important recommenda- 
tions in this report met with high approval from the 
commercial and official opinion of India. Mr. Robertson 
was unmarried, and is survived by Miss Robertson, his 
sister, who has long been his devoted companion. 





G. J. SNELUS. 


WE regret to have to record the death of Mr. George 
James Snelus, who died on Monday at his house, Enner- 
dale Hall, Frizington, Cumberland. Mr. Snelus was 
born on June 25th, 1837, in Camden Town, London. In 
1864 he obtained a Royal Albert scholarship, and went to 
the Royal School of Mines at South Kensington, where 
he studied under Dr. Percy for three years. After this 
course of studies he was appointed chemist at the 
Dowlais Works, where he remained for four and a-half 
years. The Iron and Steel Institute selected Mr. Snelus 
to visit the United States and report upon the chemistry 
of the Danks rotary puddling furnace. It was during 
his visit that he discovered the fact that phosphorus 
could be removed from iron when the latter was in a 
molten state. Having proved that lime burned at 
a high temperature was impervious to water, it 
occurred to him that if he used lime so over- 
burnt for lining the Bessemer converter, he would 
get a basic lining which would not be acted upon 
by a basic slag, and so would be able to eliminate the 
phosphorus during the Bessemer process. This surmise 
proved to be correct. The Iron and Steel Institute 
awarded Mr. Snelus, jointly with Sidney Thomas, their 
Bessemer medal in 1883 for the part he had played in the 
development of that process. He was awarded gold 
medals at the Paris Exhibition of 1878 and the Inven- 
tions Exhibition, 1885, and also a silver medal at the 
Paris Exhibition of 1900. He was the author of many 
scientific papers dealing with metallurgy, and his attain- 
ments were recognised by the Royal Society, of which 
he became a Fellow in 1887. Mr. Snelus was a vice- 
president of the Iron and Steel Institute, and had been a 
member since its foundation. He was also a member of 
the Institution of Mechanical Engineers. 





JOHN GRIFFITH. 


Srmu another of the old school of colliery managers and 
mining engineers has disappeared from the Welsh colliery 
districts in the person of Mr. John Griffith. In the year 
1850 he worked at Lletty Shenkin Colliery, Cwmbach, then 
owned by Mr. Rees, brother of Lady Lewis, and eventually came 
prominently under the notice of Sir W. T. Lewis. On the 
death of the manager, Mr. John Williams, he was appointed 
manager, and remained in efficient control of this important 
colliery until it passed into the ownership of Burnyeat Brown 
and Co. in 1872. He was then offered the vacancy of 
manager at the Foxholes Collieries, Swansea Valley, which 
was long retained. Eventually Mr. Griffith returned to the 
Aberdare Valley, and was connected with collieries in that 
district and in the Rhondda Valley. One of his last posi- 
tions was in association with the late Mr. Herbert Kirk- 
house at Tylerstown. He died on June 15th in his seventy- 
fourth year. One can now almost reckon on the fingers of 
one hand the remaining survivors of the old band of colliery 
managers, who, starting when the simple adit, or level, was 
the mode of winning coal, worked through an arduous course ' 
of colliery development, culminating in such ordinary out- 
puts as one and two thousand tons per diem. Getting their 
mining knowledge by hard practical experience, they held to 
it tenaciously, and were not ready in accepting the direc- 
tion of the modern engineer; but such a man as Mr. John 
Griffith was always held in respect, and his judgment 
especially received with consideration. Mr. Griffith lived 
through the great series of colliery disasters, from which 
T,letty Shenkin and Tylerstown were not exempt, 
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RAILWAY MATTERS. 


Tur London and North-Western Railway will open 
its new station at Crewe for passenger traffic on Sunday next. 


A sTeapy demand for railway materials in Peru is 
likely to exist for years to come, inasmuch as the Government 
propose to construct lines in several directions. 


WE are requested to state that the Railway Club will 
pay a visit to Bagworth Colliery and Thornton Reservoir on Satur- 
day next, leaving Leicester, Midland Statien, at 2.50 p.m. 


Tue Diamond Jubilee of the London and North- Western 
Railway Company will take place on the 16th July next. The Act 
for the formation of the company received the Royal Assent on the 
16th July, 1846. 

By arrangement between the Great Western Railway 
Company and the Thames Conservancy, the bridges carrying the 
railway over the Thames are in future to be painted in two shades 
of green, in order to harmonise with the landscape. 


Tue London and North-Western Railway Company 
contemplates constructing an embankment about six miles long, to 
wrotect the line on the North Wales coast, east of Abergele and 
thyl. The sea has of late years made serious inroads. It is also 
proposed to raise the level of the line where possible. 


Tue Great Eastern Railway, on the 30th inst., will 
commence a new arrangement, under which cheap week-end 
tickets will be issued every Saturday by any train from London to 
all stations in the Eastern Counties beyond about 50 miles from the 
metropolis, and the tickets will be available for return on either 
the Sunday or Monday. 


At aspecial meeting of the Buenos Ayres and Pacific 
Railway last week, sanction was given to the increase of the 
ordinary capital to two millions sterling in 200,000 of £10 each. 
This will have the effect of raising the authorised ordinary stock 
from four to six millions, but only half of the newly created 
capital is to be raised at present. 


Tue famous old locomotive Invicta has been presented 
to Canterbury by Sir David Salomons, and it has been erected on 
the Dane John. The Invicta was the first locomotive of the Can- 
terbury and Whitstable Railway, opened on 3rd May, 1830. Sir 
D. Salomons recently offered the Invicta to the London County 
Council, to be set up by the southern approach to Westminster 
Bridge, and also £1000 for the pedestal, but the offer was not 
accepted. 

Tse North-Eastern Railway Company proposes shortly 
to develop the service of auto-cars which have been so successful 
between the two Hartlepools and between Newcastle and Ponteland, 
by running auto-cars on the Blyth to Tynemouth branch and raising 
the number of trains from six to seventeen per day. This is the 
answer to recent attempts to get the Tynemouth tramway service 
extended to Blyth, and to establish a service of motor cars between 
the two places. 


ALTERNATIVE tenders will be received at the office of 
the High Commissioner for New Zealand, Westminster Chambers, 
13, Victoria-street, London, S.W., for the construction of a tunnel 
5 miles 244 chains in length, at Arthur’s Pass, through the dividing 
range between Canterbury and Westland, on the route of the New 
Zealand Midland Railway. Tenders, marked on the outside 
‘* Tender for Arthur’s Pass Tunnel, ‘60 Months’ or ‘48 Months,’” 
will be received up till noon on Monday, 9th July, 1906. 


Srvce the disaster at Charing Cross last year the Con- 
tinental boat trains have all been despatched from Victoria, but 
progress with the work of reconstructing the damaged parts of the 
station is now sufficiently advanced to enable the South-Eastern 
and Chatham Railway authorities to resume this traffic on the Ist 
proximo. An important change is to be made in the Ostend 
service, which will be transferred from Victoria to Charing Cross, 
and will reduce the time of the journey toand from Ostend. 


In reply to Mr. Shackleton, the Under Secretary for 
the Colonies in the House of Commons last week said that, as a 
consequence of the speech delivered by the Prime Minister to the 
deputation from the British Cotton Growing Association on 17th 
May, he deems it his duty to prepare a definite scheme of Nigerian 
railway extension for submission to the Cabinet. This scheme will 
be prepared in consultation with the Governor of Southern Nigeria 
and the High Commissioner of Northern Nigeria, who will both 
soon be in England. 


Contracts have been let for the construction of the 
Newburgh and North of Fife Railway, by which one of the most 
attractive parts of Fife will be opened up. The railway 
commences by a junction with the North British main line at 
Clenburnie, and passes along the valley through the village of 
Lindores, within a short distance of the foot of Norman’s Law, 
thence past Luthrie, Rathillet, through the picturesque village of 
Kilmany. It then follows the line of the Motray Water, and joins 
the North British main line to Aberdeen at St. Fort Station. The 
line, which is 12 miles long, is being constructed by a separate 
company, and is to be worked by the North British Railway 
Company under agreement. 


THE Board of Trade have appointed a committee, con- 
sisting of Mr. A. Clayton Cole, chairman; Mr. W. M. Acworth, 
Mr. W. Bailey, chief accountant of the Midland Railway ; Mr. G. 
Stapylton Barnes, Board of Trade; Mr. A. Wilson Fox, C.B., 
Board of Trade; Sir Charles J. Owens, general manager of the 
london and South-Western Railway ; Mr. G. Paish, Hon. George 
Peel, and Mr. G. J. Whitelaw, chief accountant of the Great 
Western Railway ; with Mr. H. Fountain, Board of Trade as their 
secretary, to consider and report what changes, if any, are desir- 
able in the form and scope of the accounts and statistical returns 

capital, traffic, receipts, and expenditure—rendered by railway 
companies under the Railway Regulation Acts. 


THE forty-eighth annual meeting of the members of the 
Railway Benevolent Institution was held on Monday, Sir George 
Gibb presiding. The Board of Management stated in their report 
that the revenue from all sources exceeded that of 1905 by £7362. 
‘The donations were less by £2815; the subscriptions showed an 
increase of £1074, and the special appeal yielded more by £1053. 
There are now in receipt of permanent annuities 254 officers and 
servants and 829 widows, while 368 children are being educated at 
Derby and elsewhere. There are 104 members and 493 widows 
awaiting their turn for admission as vacancies arise. There are 
597 candidates for permanent annuities amounting to £11,039, as 
against 539 for £9954 in 1905. The number of members of the 
casualty fund stands at 134,595, and out of the special benevolent 
fund grants have been made amounting to £3628. 


OnE of the most destructive fires which has occurred 
in Glasgow for some considerable time took place in the early 
hours of the morning of the 16th inst., in the St. Rollox Works of 
the Caledonian Railway Company. The works consisted of carriage 
and wagon building, and repairing shops, where nger car- 
riages and goods wagons of all descriptions are turned out complete, 
having an area of no less than 14 acres covered in by glass roofing. 
The fire originated in the boiler-house or engine-room of the saw 
mill, and spread with amazing rapidity ; and there succumbed to 
the devastating element the carriage and wagon building and 
repairing shops, the cabinet makers’ workshop, and the carriage 
and wagon building store, together, of course, with the rolling 
stock machinery, &c., which they contained. The flames were pre- 
vented from spreading to the turning shop, which building remains 
intact. Estimates of the damage vary from £35,000 to £80,000. 





NOTES AND MEMORANDA. 


Aw alloy which will withstand the action of water 
under pressure in a metal valve, and which is used by one of the 
largest firms in the country, consists of the following ingredients :— 
Copper, 10; tin, 1; zine, 7/16 ; lead, 4. 

A Reuter telegram from Ottawa of Monday's date, 
says the Canadian Pacific steamer Empress of Britain, has covered 
the distance between Moville, Ireland, and Rimouski, Quebec, in 
5 days 21 hours 17 minutes. This time is 63 minutes better than 
any former passage on record. 


Some German cannons, fitted with the new tubular 
recoil apparatus, have been put at the disposal of several army corps. 
The ritie provided with a similar arrangement, which is said to have 
proved very efficient, has already been served out to several 
infantry divisions, and is to be adopted generally so soon as funds 
permit. : 

RECENT experiments are said to have demonstrated 
that cadmium gives protective coatings for iron much superior to 
zinc. The coat has the same aspect as zine, but is much more 
adhesive, and harder. _Like zinc, it finally becomes tarnished, 
but less rapidly. It withstands the effects of acid fumes better 
than zine. 

A Rome telegram to the Paris Eclair states that 
Signor Battelli, Professor of Physics at the University of Pisa, has 
discovered a substance of the same nature as radium, but possesses 
much more powerful properties. The discovery, says Reuter, is 
believed to be of great importance from an industrial as well as a 
scientific point of view. 


A Frencu Society has commenced the manufacture 
of a new product called hydrolithe—calcium hydride. It is 
obtained by the reaction cf metallic calcium, manufactured by 
electrolysis in this same works, on a metallic salt. This hydride of 
calcium gives, under the action of water, pure hydrogen, just as 
calcium carbide gives acetylene. The industrial product gives 
1000 litres per kilogramme. 


AccorDING to an improved process, a new use may 
possibly be created for zinc sheets. Tests wnich have been carried 
out with compressed seamless zinc tubes are said to have proved 
that, in point of strength and elasticity, they are approximately 
equal to copper and brass tubes. Owing to their not being 
chemically affected by naphtha or petroleum, these compressed 
seamless zinc tubes may be found useful in the petroleum-refining 
industry. 

Tue hydro-electric plant of the Pike’s Peak Hydro- 
Electric Company enjoys, it is said, the distinction of operating with 
the highest head of water yet attempted. The present plant utilises 
about 2200ft. of effective head, after all deductions for friction of 

ipes, producing a pressure of close upon 10001Ib, per square inch. 

t further occupies an exceptional position among water-power 
plants, in that its water wheels are operated with water belonging 
to a city waterworks, 

Tae German Post complains that English constructors 
have taken the place that the Germans had won by the assistance 
rendered to Russia during the war with Japan, and fears that the 
orders of the Russian Navy will go to British shipyards after 
having ‘‘ saturated” French constructors. The Post also advises 
German manufacturers to prepare themselves to combat British 
competition, and also to appeal to German finance and diplomacy, 
so as to neglect no factor that may aid them in sustaining the 
strife. 


THE new Austro-Hungarian field piece is reported to 
the Mémorial Diplomatique to be the best now existing in Europe, 
being of forged gun-metal. The bore is 7-65 cm.—3in. full—and 
the length 30 calibres. It is fitted with a telescopic sighting 
arrangement, and protected by a nickel-steel shield 4 mm. thick, 
while the length of the recoil tube is 1-17 m. = 3ft. 10in. The 
total weight with carriage is 1-76 metrical ton. The initial 
velocity of projectile is 530 m. = equal 1738ft., per second, and 
the maximum range 6300 m. = 6889 yards. 


A LARGE chimney of reinforced concrete—the first of 
this form of construction in the United Kingdom—is to be erected 
by the Weber Steel-Concrete Chimney Company at Northfleet. 
Its total height from base of foundation to top will be 247ft., the 
diameter of flue 8ft. 6in., and the foundation 18ft. square. The 
weight of the chimney, including the base, is 868 tons. A similar 
chimney is now being built at a sugar refinery at Plaistow Wharf, 
Victoria Dock, which has a total height of 261ft., a diameter of 
flue of 20ft., and a base of foundation of 25ft. square. 


Tue world’s record in gunnery has been established on 
the U.S. battleship Ohio by D. M. Dean, whose score was thirteen 
bullseyes out of thirteen shots in one minute, witha6in. gun. We 
learn from an American paper that the Ohio was steaming at 10 
knots at the time, and the target was distant 1600 yards. The 
best previous record for this size gun was eleven hits out of four- 
teen shots, made by one of the gun pointers of the British Navy. 
When it is realised that as recently as the Spanish war the 6in. 
guns, as fitted on the Oregon, were capable of only about two shots 
per minute, the importance of this record and the immense forward 
strides which it indicates become all the more apparent. 


Tue “Annual Report on Admiralty Surveys” for last 
year has been issued as a parliamentary paper. The Hydro- 
grapher’s report states that in the course of 1905 eleven vessels 
were employed in the work of survey in different parts of the 
globe. During the year rocks and shoals to the number of 522 
were discovered. Surveying vessels reported 145 of these, others 
of H.M.’s ships accounted for eleven, eighteen were announced by 
various British and foreign vessels, twenty-six were discovered by 
ships striking on them, and the remaining 322 were reported by 
colonial and foreign Governments. Coastline to the extent of 
1129 miles has been charted, and soundings have been made over 
an area of 4295 square miles, 


Tue Committee appointed by the French Chamber to 
inquire into the working of the Eight Hour Act has sent in its 
report, from which it appears that the number of industrial 
establishments where the eight-hour day is ible is so small 
that it was necessary, for arriving at anything like a just con- 
clusion, also to take into account reductions of the working day 
for nine and even for ten hours. The inquiry bore upon 396 
establishments in eighty-three different branches of industry, 
which had during the last few years reduced the day in different 
proportions ; and it was found that a reduction of more than one 
hour greatly increased the cost of labour. In the forty-eight 
establishments where the eight-hour day had been adopted the 
cost of production had increased from 4 per cent. to 20 per 
cent, 


A SUBMERGENCE test of a new American submarine, 
the Lake, was held at Newport News lately, and the sinking con- 
trivances were found to work withonta hitch. The Lake cruised 
up and down stream several times, says the Army and Navy 
Journal, then the submergence tanks were flooded and the craft 
slid beneath the waves, only the tip of the omniscope remaining 
in view. After rising and sinking tests, lasting almost an hour, 
the boat was returned to dock, The boat is Soft. in length, and 
has a diving chamber in the bow from which a diver may emerge. 
This chamber is fitted with grappling contrivances for use in pick- 
ing up cables, There are three torpedo tubes and space for carry- 
ing at least two extra torpedoes. The tanks for gasoline are all 
situated outside of the capsule, and their capacity is sufficient for a 
run of 1000 miles, 





MISCELLANEA. 


A concert will be given on July 11th, at the Queen’s 
Hall, Langham-place, in aid of the building fund of the Union 
Jack Club. 


Tue U.S. House of Representatives have adopted by 
129 votes to 82 the resolution of the Senate providing that materia| 
and equipment used in the construction of the Panama Canal shall 
he purchased from home manufacturers unless the President deems 
their prices extortionate. 


QUEENSLAND possesses about 40,000,000 acres, or some 
62,500 square miles of forests producing merchantable timbers 
lying between the eastern seaboard and the Great Dividing Range. 
which traverses the country from north to south at a nearly 
uniform distance of 200 miles from the coast. ‘ 


Tue Acting British Consul at Amsterdam reports that 
the municipal authorities of the city of Groningen invite plans, 
with statement of prices and time, for the construction, on the 
grounds of the municipal gas factory, of a gasholder—including 
foundation—of a diameter of about 42 metres and a capacity of 
about 30,000 cubic metres. General drawings and conditions may 
be obtained from the “Directeur van het Gasbedrijf,’ Groningen, 
on payment of 2-50 tlorins, 


Ix Great Britain, generally speaking, any man who is a 
votential buyer of machine tools is quite confident that he 
nows far more of their designs and construction than the tool 

maker does, says the American Machinist. The result of all this 
has been a tremendous waste of money and energy. The pattern 
stores of an English tool maker would astonish some American 
machine builders, and the shop organisation brought about by these 
conditions is naturally chaotic. 


Tue New South Wales Government has decided upon an 
extensive irrigation scheme. It has been decided to construct a 
large dam on the Murrumbidgee River at a place called Barren 
Jack. From here water will - carried in irrigation canals over 
an area of 358,000 acres. The work will cost about £1,500,000. 
The dam is to be built three miles below the confluence of the 
Murrumbidgee and Goodradigbee rivers, and when completed wil! 
be 200ft. in height and 900ft. in length. 


THovGH it is not yet possible to say how long it will be 
before the water found at the Boultham boring, Lincoln, is avai! 
able for domestic consumption, the supply is likely to exceed the 
most sanguine anticipations. The consulting engineer has ex 
pressed eatire satisfaction at the prospect, and it is probable from 
the evidence furnished by the flow of water up to the present that 
two million gallons per day may be forthcoming, which would be 
adequate for the requirements of the city. 


A scHEME has been propounded to take a supply of water 
for Birkenhead from the river Alwen. The schemeis divided intothree 
sections. The first involves an outlay of £750,000, and will provide 
eight million gallons of water daily. The second will cost £545,000, 
and yield nearly six million gallons of water daily, and the third wil! 
cost £464,000 and yield from four to five million gallons daily. 
The Alwen joins the Dee near Corwen, and is about twenty miles 
long. The water will be carried a distance of forty-two miles, 


THE proposal to establish a sugar-beet factory in 
Lincolnshire is said to be making headway, but the suitability of 
the soil to raise large crops has yet to be ascertained. Free seed 
has been given to a number of farmers, who are this year devoting 
part of their land to the sugar beet, and if successful crops result, 
a sugar factory will be erected. The present experiment is, as the 
Times remarks, therefore, extremely important, as on its success 
will depend the actual beginning of the British sugar-beet 
industry. 


Durine the present week the Deputy Master and a 
Committee of Elder Brethren, accompanied by Lord Rayleigh and 
the Corporation’s engineer-in-chief, have been carrying out a series 
of experiments at St. Catherine’s Lighthouse, Isle of Wight, 
with the diaphone fog signal, which has been brought to the notice 
of the Trinity House by the Canadian Fog Signal Company, of 
Toronto, Canada. Very excellent results are stated to have been 
obtained with this instrument in Canada, and considerable interest 
has been taken in the matter by various public authorities, 


GALVESTON, last year, ranked second in the United 
States as an exporting point, New York alone surpassing it, with 
New Orleans third. As a cotton-exporting port Galveston was 
easily first. The exports to foreign countries from Galveston in 
1905 were valued at £29,995,163, as compared with £25,224,703 in 
1904. Mr. Consul Nugent, in his report on the trade of Texas fcr 
1905, states that if Galveston be the natural outlet for the immense 
cotton crop of Texas, it is no less the natural port for the ship- 
ment of a great proportion of the breadstuffs exported to Europe. 


It is hoped, now that the South Staffordshire Mines 
Drainage Commissioners are getting their new drainage scheme 
well under way, that a larger area of mines will be opened up. A 
correspondent of the Times says that about £68,000 is being spent 
in works for underground drainage, and some £20,000 on appli- 
ances to deal with storm and other surface water. The new plant 
comprises some powerful engines and pumps, and steam, Mond 
gas, electricity, and wind power are all being called into requisition 
to provide motive power. The provision and working of the 
plant will cost £11,630 a year—a large increase upon the previous 
cost. 


Ove of the great difficulties in mining on the Bolivian 
tableland is the want of cheap motive power. Permanent water 
power is not generally available to any extent. Coal is too 
expensive, and the native fuels are getting scarce. A solution 
appears to have been found to some extent in the employment of 
gas enginesand producers. Makers of this class of gas plant should 
give attention to the effect of altitude on the efficiency of gas 
engines for countries such as this district, namely, from 12,000ft. to 
14,000ft. The gas engines in use give about a 70 per cent. effi- 
ciency, using about 1-5 1b. of anthracite per horse-power hour. 
These are the figures for plants near the Antofagasta Railway. 


THE import of coal into Roumania is greatly falling off, 
owing to the constant and rapid increase of the employment on the 
railways of a mixture of lignite and petroleum refuse. This is now 
almost invariably used to the exclusion of foreign coal. The use 
of this fuel in manufactories. combined with the equally rapid 
increase of the use of petroleum as a motive power, practically 
makes Roumania dispense with the use of British coal, except for 
steam navigation and the manvfacture of gas, and although there 
has been a considerable progressive increase in the importation of 
British coal since 1900, the figures fall largely below the imports 
during the last decade of the last century, when they frequently 
amounted to over 250,000 tons. 


INTENDING visitors to the Milan Exhibition journeying 
from London and by the Gothard line may save 3 hours 20 minutes of 
the most fatiguing part of the whole journey out by going wid 
Folkestone and Boulogne, instead of by Calais. From Boulogne 
the route is vid Amiens, and by Calais it is through Lille and the 
‘*Black Country” of North France. The three hours twenty 
minutes later start from London by the fast Boulogne-Folkestone 
route is made up at Laon—terminus of the French Eastern Rail- 
ways—where the two trains form one. The explanation is the 
very slow travelling on the ‘‘Nord” Calais to Laon section. In 
the return journey, London is reached 1 hour 22 minutes earlier 
vid Boulogne and Folkestone. The saving in fatigue, as well as 
time, is most appreciable 








Of 





GOERLITZER MAscy 





ENERATOR Af 





G 





AND 


INE 





I 





ENC 





ca 
— 
bm 
no 
' 
oS 
So 
= 
es 























ScpPLeMENT TO THE ENGINEER] 


STATION, BERLIN 


CENTRAL 


- 
4 
“ 


RSPREI 
INENRyr fait, GOERLITZ, ENGINEERS 


. 


4 
“4 


TH OB! 


( For deserny ge G24) 





CEE 
AS 
| 


Swain Sc. 


aa so 





4 ; 


\ 








15 
_— 











Scale of feee 
10 




















ap EG) 
| ee 





SNH 
h 
Pe. Z 





















































-~osee rN Lae oe eee 1 
AAS 
JS 5 















































ote’ > 
t ————— 
ES oose\-4-}-- = 
= See z= 

















a 


JUNE 22, 1906 


THE ENGINEER 


631 








=——— 


FOREIGN AGENTS FOR SALE OF THE ENGINEER, 


AUSTRIA.—F. A. Brock Haus, Seileryeuse 1, Vienna. 
CHIN A.—KELLY AND Wats, LiMiTED, Shanghai and Hong Kong. 
FRANCE. Boyveau & CHEVILLET, Rue de la Banque, Paris 
Cuapecor & Cig, Rue Dauphine, 80, Paris. 
GERMANY.—ASHER AND Co., 5, Vater den Linden, Bertin. 
F. A. Brocknaus, Le/pzie; A, TWeitMeyER, Leipzic, 
A. J, COMBRIDGE AND Co., Railway Bookstalla, Bawbay, 


INDIA. Wises 
Bocca Freres, Turin. 


ITALY. —Logscuer snp Co., 807, Corso, Rowe ; 
JAPAN. — KELLY AND WALSH, LimitED, Yokohama. . 
Z. P. Maruya anv Co., Tokyo and Yohohama, 
Ricker, 14, Nevsky Prospect, St. Petersburg. 
UNITED sT ATES OF AMERICA,—IntrerRnationaL News Co., 83 and 
, Duane-stroet, New York; Supscrivrion News Co., Chicago. 
g, AFRIC A. "ws. Dawson & Sons, Linrrep, 7, Sea-st. (Box 489), Capetown. 
CentrRaAL News Aaency, Limitep, Johannesburg, Capetowo, 
Durban, &e., and at all their Book: atalla, 
R. A. THomMPHON AND Co.,, 28, Risheck-street, Capetown, 
Jd, C. Juta Port Elizabeth, Johannesburg, 
Kaat Loudon, Grakhamatoiwn, 
AUsI RALIA.—Gorpon and Goren, Methourne, Sydney, and Queen street, 
Brisbane, de. 
R. A. THompson anp Co., 180, Caatlercagh-atreet, 
Melbourne, Adelaide, and Brishane. 
TURNER AND HenpERSON, Munt-atreet, Sydney. 
NEW ZEALAN D.—GorbDoN AND Goren, Cuba-street Extension, Wellington, 
and Bedford-road, Christchurch, 
Auckland ; Craia, J. W., Napier. 
386 and 388, St. James-street, Montreal ; 
42, Yonge-street, Toronto, 


RUSSIA.—C. 


AND Co., Capetoirn, 


Sudney; 


Upron anp Co., 
-MonTREAL News Co., 
Toronto News Co., 
CEYLON—WIsAYARTNA AND Co., 
JAMAICA—SOLLES AND Cockina, Kingston. 
STRAITS SETTLEMENTS.—Ketty anv Watsn, Liurtep, Singapore. 


Subscriptions received at all the Post-offices on the Continent. 


CANADA. 


Colombo. 








SUBSCRIPTIONS. 


Tue Exorserr can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the’ following terms (paid in 
advance) :— 

Half-yearly (including double number) £0 l4s. 6d. 
Yearly (including two double numbers) . £1 98. Od. 
CroTa Reapine Cases, to hold six issues, 2s. 6a. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made, 

Foreign Subscriptions will, until further notice, be received at the rates 
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PUBLISHER'S NOTICES. 
With this week's number is issued, as a Supplement, a Tiwo-page 
Drawing of a 6000 H.P. Eagine and Generator at the Oberspree 
’entral Station, Berlin. Every copy as issued by the Publisher 
includes a copy of this Supplement, and subscribers are requested 
to notify the fact should they not receive it. 
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fect or mutilated condition, he so olagge. Ay giving prompt 
in mains of the fact to the Publisher, with the name of 
Agent through whom the paper is obtained. Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct from 
this 0 








CONTENTS. 





PAGE 
- 619 


Tue Enoinesr, 22nd June, 1906. 
CoMMERCIAL ORGANISATION OF ENGINEERING Factorigs. No. IX. . 
Coast Erosion anD RecLtamaTion. No. VI. (Illustrated.)..  .. 
Tue WorkKING oF THE SIMPLON TUNNEL ee eer wk a 
Ecyet in 1905 


Hich Power Stream Enornes at BERLIN. “(ilustrated.) 624 
THe INSTITUTION OF MINING ENGINEERS .. 624 
Lonpon Cousty Councit Etectric Suppty BILL. No. VII. 626 
DockyaRD Norss . 27 
Suction Gas Propucer Triats. No. Ii. (Illustrated.) 627 
OBITUARY ha Ay ke > te eee 629 
Raitway Matrers. .. 630 
NoTEs AND MEMORANDA 630 
MISCELLANEA .. 630 
LEADING ARTICL es—Charing- cross Station Roof 631 
Irish Light ee ere Arbitration in New South Wales 632 
LITERATURE .. “a . 632 
Avromatic CoupLines AND Errugr SIDE BRAKES .. 633 
1200 Tons Forcinc Press. (Ilustrated.) .. . 633 
EXPERIMENTAL TANKS FOR JAPAN .. 634 
40 Tox WELL Boake Wacon. (Mlustrated.) 084 
LETTERS TO THE Epitor .. aathad. ee 635 
THE Farture or CnaRinc-cross Roor. (Illustrated.) |. 636 
SouTH ArrIcaN Nores 638 
THE Iron, Coat, AND GENERAL TRADES OF BIRMINGHAM, Wotver- 
HAMPTON, AND OTHER DISTRICTS... : 638 
Norgs FROM LANCASHIRE .. .. ve 638 
THE SHErrrecp District .. 639 
Norta oF ENGLAND 639 
Notes FROM SCOTLAND : 639 
WALES AND ADJOINING Couwriss 640 
Notes From GERMANY 610 
AMERICAN NorsEs . 640 
British PaTENT SPECIFICATIONS. (Illustrated. i ee -. 641 
SELECTED AMERICAN SeRcIFICATIONS, (Illustrated.) . 642 


Two-PacE SuprLemMent—6000 H.P, ENGINE AND GENERATOR, Danan, 





TO CORRESPONDENTS. 


487 In order to avoid trouble and confusion we find it ber age to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 


4% All letters intended for insertion in Tug Enoinerr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for seyret but as a proof of gout faith. No notice 
whatever can be taken of 


427) =6We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 


J. E. M. Manual of Marine Engineering,” published by 
Griffin, 

R. D. (Beverley).— You could possibly get some old papers by ee 
tu the Secretary, or more probably from some one who has cat for the 
examinations. You will fiud some papers reprinted as an appendix to 
Professor Jamieson’s hooks (see ‘‘ Applied Mechanics,” vol. ii.). 

Man cer. Books on works management are not of great value. You 
might see Barber's ‘ Management of Small Engineering Works,’ 
published by the Technical Publishing Company, Manchester, price 

On commercial organisation you cannot do better than study 
the series now running in these columns. 

ENGINRER.—(1) The theoretical consumption under the conditions you 
give, allowing nothing for condensation and other loses, would be 

-37 eubic feet per minute. (2) Not sufficiently explicit. Do you want 
to know how to carry out tests, or to have an account of the best 
results obtained? See John Perry's “‘ The Steam Engine.” 


See Seaton’s 
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DEATH. 

On the 17th inst., at Cairnleith, Crieff, Tuomas Ropertson, C.V.O., late 
General Manager of the Great Northern Railway, Ireland, afterwards 
Chairman of the Lrish Board of Works, and latterly Special Commissioner 
on Indian Railways. 
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Charing Cross Station Roof. 


THe report of Major Pringle, R.E., to the 
Assistant Secretary to the Board of Trade on the 
fall of a portion of the roof of the Charing Cross 
terminus of the South-Eastern and Chatham Rail- 
way has just been issued. As we give the essential 
portions of the report with diagrams on another 
page, it would be but waste of space to re-state the 
facts here. The report is remarkable in that it con- 
tains a detailed expression of opinion by two 
eminent engineers—Sir John Wolfe Barry and 
Sir Benjamin Baker—on a failure which is, in its 
main features and circumstances, without a prece- 
dent. What these gentlemen had to say on the 
subject is the more interesting in that it embodies 
if not an absolutely novel view of how such a 
catastrophe might be brought about, still a theory 
which will not, we feel sure, be accepted universally 
without hesitation. In dealing with this theory, 
we shall not go far wrong if we keep steadily in 
mind that we are dealing with deductions, not 
_ | certainties, drawn from facts. 

Now, if we read the evidence with care it will 
be seen that really the matter calling for explana- 
tion is not why the tie bar broke, but why it had 
not broken for a period of forty-four years. The 
explanation of this as given by Major Pringle is, 
we do not hesitate to say, quite inconclusive. On 
examination one end of the bar which had been 
by chance protected from the weather by some gal- 
vanised iron roofing sheets it was found to have had 
originally a large flaw, the result of imperfect weld- 
ing. This is moderately well shown in the photo- 
graph on page 636, reproduced from our issue of 
Jan. 12th. The resisting power of the bar depended, 
we are told, on a sound area of about one-third of 
the total section of the bar. This sound portion, 
furthermore, was not coincident with the centre 
of gravity of the cross section, which means that a 
certain bending effort was exerted by the stress. 
According to Major Pringle this was neutralised 
and the stress equalised in the following way :— 
“The total area of metal which was doing work in 
resisting tension at the moment when the bar 
broke may be roughly estimated at about one third 
of the whole area, or from five to six square inches. 
The total calculated stress in tension was 81:5 tons, 
or from 13 to 16 tons per square inch of available 
metal. Taking into consideration the excentric 
position of the bulk of the available area A, it will 
be admitted that so high a-stress would be certain 
to cause rupture the moment the thread-like points 
of contact in the area C parted.” 

It is admitted that the iron of which the tie bar 
was made had lost nothing of its original test-house 
strength. It was good for 20 tons per square inch. 
It follows therefore that even a stress of 16 tons 
per square inch should not have broken the bar 
unless cross-bending stresses had been set up by 
the one-sided position of the fracture,as stated 
above. Of the amount of this cross-bending stress 
no evidence is available. Major Pringle neutralises 
the validity of his theory by calling the points of 





contact in the area C “ thread like.” Really we do 
not sce how threads could have done anything what- 
ever to support the roof. Their area was so small, 
that even if they did not break they ought to have 
stretched under a force much less than that needed 
to keep the line of stress in the centre of gravity of 
the bar. The idea that these “threads” gave way 
first is based on pure theory. No one knows, or 
ever can know, where failure began. We cannot 
accept the assumption that the whole safety of the 
roof hung on two or three threads, nor do we think 
that Major Pringle really intended that we should. 
Let us turn now to Sir Benjamin Baker's explana- 
tion. He holds, very rightly, that a flaw existed 
from the beginning, and that this flaw gradually 
extended in the course of forty-four years, until at 
last the area of sound iron remaining was too weak 
to bear the stress. This explanation deserves very. 
careful examination. If it is true, important deduc- 
tions follow of necessity. It may be said, in the 
first place, that hitherto it has never been taken 
for granted that an initial flaw will extend under 
a static stress well within the elastic limit. It may 
be answered that, in the case of the Charing Cross 
roof, the stress was not purely static, and there is, 
therefore, force in the contention that dynamic con- 
ditions did, to some extent, exist under which the 
flaw might have extended ; but Sir Benjamin does 
not take dynamic stresses into consideration at all. 
We have next to consider what is the evidence in 
favour of an extension of the flaw really having 
taken place. The weld was a jump weld, the angle 
of the scarf being very steep; union was effected 
mainly by hitting the screwed portion of the bar 
on the end. There was very little side or cireum- 
ferentialswaging required. Jump weldsare naturally 
treacherous. In this case a pellicle of cinder was 
shut up between the two surfaces. How thick it 
was does not appear in the report, probably it was 
not thicker than a sheet of paper. According to Sir 
Benjamin Baker, the periphery of the cavity 
containing this flake of cinder constituted an 
approximately circular ‘crack,’ which crack 
extended by degrees. Whether this solution of 
continuity was really a crack or not is a matter 
about which opinions will differ. Sir Benjamin 
Baker, in his explanation of what occurred, 
holds that it was absolutely clear that the flaw 
must have increased from the time the roof was 
put up. He says: “Now as to the reason why 
a flaw increases. Theoretically, if you get an 
initial crack, the stress is infinite at the bottom 
of it. If the material were perfectly elastic in a 
scientific sense, there is an infinite strain in the 
molecules at the bottom of thecrack. The material 
is not, luckily, perfect, and so there is not an 
infinite stress, but a very heavy stress, which 
causes tearing. There is a higher stress at the 
bottom of the crack than at any other part, and 
the result is that it goes graiualliy, atom by atom.” 
We now come to the crux of the whole question. 
All the witnesses are agreed that the circumference 
of the weld was hermetically sealed. The report is 
perfectly definite and precise on this point. 
How, then, is the discoloration of a large area 
round the central pellicle of cinder to be ex- 
plained? If moist air could not gain access, a mere 
extension of the crack over no matter how long a 
period would leave the opened surfaces as bright and 
crystalline as they were at first. It seems to be 
clear that the bar was originally unsound over a 
considerable area. If we turn to Mr. Kirkaldy’s 
evidence we see that in effect this is what he said. 
It is not that cinder interposed ; on the contrary, 
the surfaces had been in contact, but the metal 
was not equal in quality over the area shaded 
with horizontal lines in the diagram and 
marked C to that of the rest of the bar. We, of 
course, cannot go outside the four corners of 
the printed report, but we think that it contains 
enough to justify the construction of another 
hypothesis, which is simply that the iron was over- 
heated and “ burned,” with the direct result that it 
would be discoloured by partial oxidation, and, to 
use a smith’s shop phrase, would “lose its nature ” 
to some extent. The gradual extension of the flaw 
in this case would be unnecessary. The dark area 
and poor iron existed from the first. The union 
possessed some strength, how much cannot now 
he said ; but iron injured by overheating may resist 
as much as five or six tons, or even more, per 
square inch in the testing machine. It will be 
seen that this hypothesis accounts for the dis- 
coloration, and is not inconsistent with any 
assumption save that the bar could not have sus- 
tained a proof stress of nine tons per inch. There 
is, however, absolutely no direct evidence that 
this bar had ever been tested at all. It is true 
that Mr. Phillips, who had put up a similar roof 
at New-street in Birmingham two years before, had 
tested the bars for it; but, notwithstanding that 
fact, his note-books contain no record of any 
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hydraulic test of the Charing Cross bars. The facts 
cannot be got at now, it seems; but it must be kept 
in miad that the theory that the bars were hydrauli- 
cally tested to nine tons on the square inch rests on no 
surer foundation than the fact that the New-street 
Station bars had been so tested. Yet, even if the 
test had been applied, itis quite possible that the weld 


might have stood, seeing that the stress was less than | 


half the strength of the sound metal. Sir Benjamin 
appears to have argued in this way. The sound 
section of the bar was too small in area to carry 
the load; or, at all events, it could not have with- 
stood the proof stress. But the roof has stood for 
forty-four years, and endured the proof stress ; 
therefore the flaw must have been much smaller at 
first than it was when the bar gave way. It could 
only have grown larger from the inside out. This 
reasoning is very complete, logical, and cogent up 
to a certain point. But it leaves the discoloration 
wholly unexplained, and it can—as we believe we 
have shown—be upset at once if we suppose that 
the badly welded portion C had some strength ; 
indeed, }t is only necessary to extend Major 
Pringle’s, view a little to prove that there was 
nothing incompatible between the standing of 
the roof and the small area of intact metal. 
Its final destruction was, we venture to think, due 
to constantly repeated dynamic stresses, and 
probably cross bending, which took place as the 
roof rose and fell under the influence of wind pres- 
sure, changes of temperature, and the variations in 
the distribution of the load due to the weight of 
the repairing stages. The bars, it will be remem- 
bered, were rigidly united by the muff couplings, 
and that not in a right line but at an angle. 
Gradual deterioration might very well go on through- 
out the “burned” iron, although the sound metal 
remained as good as at first. 


‘ Itis worth notice that although the bar is sup- | 
| mileage. 


posed to have been broken by tension, no extension 
whatever took place such as would have occurred 
in’ the test house. Wrought iron thus behaved 
precisely as steel is known to do. In great degree 
the interest which belongs to the questions raised 
may be regarded as academic, because no such roof 
will ever -be erected in the future. 


assert that Sir Benjamin Baker has taken an 


erroneous view, but simply to point out that his | 
/so in Ireland, England, and Scotland, but for the 


explanation leaves the discoloration of the section 


unexplained. If he is right, then alarm may well | 
be felt concerning not a few old structures on which | 
reliance is still being placed. That the consequences | 
of flaw maybe felt, and that disastrously, nearly | 
half a century after a structure was made, is not a | 
| Board of Trade to relax its rules in reason. 
| persuaded that on the 44 miles of “ Balfour Lines ” 
alone in South Donegal a saving of £1000 per mile 


very pleasant truth to learn for the first time. 


Irish Light Railways. 


THE light railways of County Donegal are on a 
gauge of 3ft., and are controlled by two companies, 
the Donegal Railway Company owning and working 
the southern line, and tle Londonderry and Lough 
Swilly Railway Company the northern. The 
southern line runs from Londonderry vid Strabane 
to Stranorlar, where it branches off westwards to 
Glenties, and south-westwards vid Donegal to 
Killybegs. From Donegal a branch goes south to 


| condition of the ironwork of the bridges, especially 
|underbridges, which seem to be rarely inspected 
‘from below, points to great neglect and want of 
|funds. This want of money for proper mainten- 
‘ance is apparently due to the impossibility of 
| earning a fair return on the capital expended. This 
seems to be due to two. causes, first, excessive 
expenditure on original construction, and secondly, 
excessive expenditure in working the traftic. As to 
the first cause, the lines, especially the “ Balfour” 
sections, are extravagantly equipped for the work 
they have to do. They run through long tracts 
of moorland where but few men or cattle 
are ever seen. Yet they are fully fenced and pro- 
vided with level-crossing gates duly signalled, 
expensive interlocked stations, and electric tablet 
apparatus suitable for a heavy single-line traffic in 
the heart of England. Secondly, three trains per 
day each way are run on these lines, when one 
train in each direction would more than suffice for 
the traffic carried. Moreover, two postal deliveries 
and despatches daily at the smallest village possess- 
ing a railway station is the rule. And yet it is said 
nothing is done for [reland! It is quite right and 
good policy to open up these outlying parts of the 
kingdom, but -it is also possible to overdo it and 
waste money in doing so. We are not speaking 
without knowledge of opening up _land-locked 
districts to civilisation when we say that if many of 
the present Board of Trade rules of the United 
Kingdom were relaxed and a little of our 
Colonial and Indian experience in such matters 
adopted much more might be done. It is abso- 
lutely certain that more economical ways of 
construction, equipment, and working of these 
so-called light- railways would have been equally 
beneficial to the people affected, and much more so 
to those who provided the money, and the country 
at large might have had 25 per cent. greater 
There is no necessity to start with 
fencing lines through such a wild country ; a cow- 
catcher on the engine is all that is needed at the 
speed travelled. There is no necessity for three 








Ballyshannon, and the portions from Stranorlar to 
Glenties, and Donegal to Killybegs, were constructed 


by Government, and are known as “ Balfour Rail- | 
The northern line runs from Londonderry | 
| demands of those who conceive that they represent 


ways.” 
to Buncrana and Carndonagh, and at Tooban 
Junction branches off vid Letterkenny to Burton- 
port. 
is 105 miles and 99 miles respectively, or a total of 
204 miles. A connecting line between the two 
systems is now under construction from Strabane 
to Letterkenny, about 15 miles in length, but for 
some (unascertained) reason is being run into an 
independent station alongside the existing one at 
Letterkenny. The Midland Railway of England, 
which recently took over the control of the Belfast 
and Northern Counties Railway 6ft. gauge lines, is 
about to acquire control of the Donegal Railway, 
and, doubtless, will at some future period extend 
its control to include also the Lough Swilly lines. 
The term “light railway” as used for these 
narrow-gauge lines seems to be a misnomer, as there 
is nothing light about them except in so far as the 
weight of rails and stock is proportional to the 


The approximate mileage of the two systems | 





gauge as compared with the broad or 6ft. gauge. 
They are as completely constructed and equipped | 
as the heavier lines, and are fully interlocked and 
signalled, and worked by electric tablet or staff 
throughout. The engines are extremely powerful | 
for their gauge, and the carriage and wagon stock 
well built, roomy, and comfortable. But the main- | 
tenance is poor, the rolling stock exhibiting a sad | 
want of paint and cleaning, and the engines show- | 
ing many leaky steam joints. The “road’” is not | 
yet old enough te show much sign of decay, but the 


trains a day each way; the amount of traffic does 


not warrant it, and simpler working methods with- 
The Charing | 
Cross roof was by no means the only one of the | 


kind. It has formed no part of our purpose to | 
| It is so in India and the Colonies,with a far heavier 


out elaborate systems of interlocking and signalling 
and expensive stations would have been perfectly 
safe and sufficient for all purposes as a beginning. 


initial traffic, and it would, we do not doubt, be equally 


“iron” rules in force. It isnot without knowledge 
that the statement is made that even in England 
progress with the extension of light railways to 
open up backward districts would be very much 
greater but for the impossibility of getting the 
We are 


might have been made in construction, and a 
saving of from £2500 to £3000 per annum might be 
realised in working if more economical but safe and 
efficient methods had been from the first adopted. 


Industrial Apbitration in New South Wales. 


Durtne the course of the present session we have 
had frequent occasion to comment on the fact that 
the voice of so-called “labour” is daily becoming 
more predominant in the councils of the State. 


/One has only to watch the passage of the Work- 


men’s Compensation Bill through Committee to 
realise that Ministers are powerless to resist the 


the best interests of the working man. If the 
protests of British employers are sounded in vain 
against legislative interference, it would seem that 
colonial employers are faced with even greater 
perils. We have often adverted to those measures 
which have been passed in New South Wales 
and elsewhere for the compulsory arbitration of 
trades disputes. The passage of the necessary 
statutes through the Colonial Parliament was an 
easy matter ; but it has been found that their self- 
constituted tribunals do not always pronounce 
decrees which give entire satisfaction to the labour 
party. Having bent the Legislature to their will, it 
appears that the labour agitators of New South 
Wales would apply the lever to the judiciary. 
We read the following pronouncement of the work- 
people’s representative on the Bench of the In- 
dustrial Arbitration Court of New South Wales, 
which was circulated in the Colony a short time 
ago :—‘ A study of the series of cases [he mentions a 


_ number of cases which have apparently been decided 


adversely to the men] make it abundantly clear that 
a democracy to carry its will into effect must not 


rest content with placing democratic measures on 


the statute book, nor even with controlling the 
administration; they must see to it that the 
occupants of the judicial bench are in sympathy 
with the statutes they interpret. [This from a 
member of the Court itself One of the greatest 





a 
bulwarks of conservatism and capitalism to-day 
lies in the fact that the judges are drawn from tho 
most conservative members of a conservative class 
and can always be relied on to lean against the 
liberal interpretation of democratic measures, an 
often to exercise considerable energy and ingenuity 
in actively destroying them. In stating this nothing 
in the way of deliberate corruption is for a moment 
suggested. I appeal to trade unionists to 
come to some clear determination as to what 
amendments should be asked for, and urge the 
Labour party in Parliament to allow no business to 
be done in the House until the people’s chambe;y 
asserts its authority to take the making of laws out 
of the hands of the full Court.” This extraordinary 
manifesto fully justifies the comment of the Aus. 
tralian correspondent of the Law Times, who 
writes :—*“ The common law flourishes in a demo. 
cracy, but Socialism destroys it. It sprang from 
the desire to protect each man in the enjoyment of 
his individual rights, but the collective philosophy 
of the present day will have none of it. The 
integrity of the Bench, its freedom from outside 
influences, and its absolute impartiality, are to give 
way to class bias, to political pressure, and to one- 
sidedness in its decisions. At least, such would be 
the direction in which the judiciary would tend to 
travel were the aspirations of some of the more 
advanced reformers of the present day realised. . . , 
The statutes made by Labour must not be inter- 
preted or applied according to the eternal rules of 
justice and right as is known to the judges, but 
according to the will of Labour. Demos as the 
legislative power; the same Demos as the adminis. 
trative power ; again, Demos as the judicial power; 
finally, Demos as the executive power—such is the 
dream or nightmare of Labour in Australia.” We 
trust the day is far distant when the pure atmo- 
sphere of our own courts of justice will be rendered 
murky by the presence of a “ judicial” personage 
sent there to administer “justice’’ in accordance 
with the rules of Socialism, 
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An Elementary Treatise on Photo-topographic Methods and In- 
struments, including a concise review of executed photo-topo- 
graphic surveys and of publications on this subject. By J. 
A. FLeMER, Topographical Engineer. First edition. First 
thousand. New York: John Wiley and Sons. London; 
Chapman and Hall, Limited. 1906. 

THE object of the present treatise is to describe in a 
general way how photography may be applied to topo- 
graphy, so that the result of the combination may produce 
a true photo-topographic survey. The utilisation of land- 
scape perspectives for a geometrically true representation 
of the terrene ina horizontal plane, was rendered possible 
by the joint employment of surveying instruments with 
the modern camera. It is not necessary that the two 
should form a single apparatus. Independently of 
facilitating transportation, there are other reasons for 
using them separately over the same station. It should be 
borne in mind that the main control of the compound 
survey should be ofa trigonometrical character. Passing 
over the literature and the history of the subject, and 
classing the contents of the volume under the heads of 
Methods and Instruments, we take up the first in 
Chapter VI. Of these methods there are two—the 
analytical or arithmetical, and the graphical icono- 
metrical plotting method. Three applications of the former 
by different operators, including that used for the new 
topographical survey of Italy, are fully explained, and 
the necessary formulas and calculations worked out for 
determining the constants, elements, points and angles, 
indispensable to the success of the process. It should be 
stated that the majority of the solutions of the more im- 
portant problems met with in photo-topography are given 
in the graphic form. A study of the five numerical 
examples adduced for the purpose of elucidating the 
relations between the elements of the photographic 
perspectives and the corresponding parts of the terrene, 
will afford the means of forming a correct idea of the 
degree of accuracy attained in the Italian survey. 

The second method is that of graphical icono- 
metrical plotting. Iconometry may be defined as the 
measuring of the dimensions of objects from their 
perspective views, and comprises the plotting of terrene 
forms directly on the plotting sheet from the photographs 
of the landscape. In order to plot iconometrically with 
accuracy topographic features, they should be observed 
from two or more camera stations, which are con- 
nected either directly or indirectly with the triangulation 
system. The number and variety of photographic sur- 
veying instruments are so great that we can only briefly 
allude to them. They include the primitive form result- 
ing from the conversion of the ordinary photographic 
field apparatus into a surveying camera, to the best 
modern patterns of the photo-theodolite and photo-tachy- 
meter. The author reports most favourably cf the 
compound instrument designed by Mr. J. Bridges-Lee, 
F.R.S., which has been patented in England and other 
countries. It comprises a theodolite reading to minutes, 
a photographic outfit answering all ordinary demands, and 
a large azimuth compass. This combination produces a 
symmetrical well-made photo-theodolite, and one of the 
most generally useful instruments that an explorer of 
unknown regions can provide himself with.* The 








* Vhis instrument can be obtained from L, Casella, of 147, Holbor» 
Bars, Londen: 
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textual description of all photo-topographic apparatus is 
accompanied by representations of them in many of the 
cix. plates attached to the volume. 

The author candidly admits that, notwithstanding that 
photographie surveying has now become more widely 
known, and found practical application in several 
countries, yet that there are many surveyors who 
seriously question the practical value and _ general 
accuracy of that compound method. It is with the hope 
of overcoming some of the existing prejudices against 
photographic surveying that the treatise under notice has 
been written. Whether that result has been achieved 
will depend, to some extent, upon what degree of ac- 
curacy, what standard, what limit of error may be adopted 
by different readers of the book. A universal standard, 
applicable alike to all descriptions of surveys, would be 
inadmissible. A limit of error which would be perfectly 
justifiable in. a simple reconnaissance, would allow too 
wide a margin in a preliminary survey, and would be 
a fortiori similarly unsuitable to the finished plan for the 
location and construction of a railway, or other proposed 
engineering work. It is correctly observed that some 
will hesitate in entering upon an extensive course of study, 
including, among other subjects, a thorough familiarity 
with the theory and laws of optics, photo-chemistry, descrip- 
tive geometry, perspective and general cartography, believ- 
ing that without these essential aids, it is impossible to 
acquire a practical knowledge and comprehension of photo- 
graphic surveying. While admitting that the aids men- 
tioned will enable the student to master photo-topography 
in arapid and easy manner, it is claimed that the funda- 
mental principles underlying these methods are so simple 
that any topographer may readily gain sufficient theory 
to be fully able to apply photography to ordinary survey- 
ing. These statements appear a little contradictory, and 
it is just possible that the essential aids may be found 
rather more necessary than optional, especially in cases 
where the standard of accuracy is of a high character. 

The elucidation of every problem is accompanied by 
corresponding graphic diagrams, and a careful study of 
the contents of the volume will enable the intending 
photo-topographer to master, not only the theory of the 
subject, but to apply it practically and successfully both 
in the field and in the drawing-office. 








Tue making of two tramway lines in the North of 
France—Saint Malo Terminus and Dunkerque Basse Ville—has 
been officially declared of public utility, 
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AUTOMATIC COUPLINGS AND EITHER-SIDE 
BRAKES. 

Tue Committee appointed to examine and test appliances 
designed to diminish danger to men employed in railway 
service, which consists of Colonel Yorke, of the Board of 
Trade; Mr. Robert Turnbull, of the London and North- 
Western Railway ; and Mr. Richard Bell, with Mr. J. P. S. 
Main, assisting inspecting officer, as secretary, have now 
appointed Colonel Yorke chairman. 

The Committee have decided to deal first with the question 
of either-side brakes. Such a decision was wise and safe, 
because of the two principal questions the committee have 
to deal with—automatie couplings and either-side brakes 
the latter is the easier of solution. Further, it is the more 
pressing, as whilst wagons can be coupled and uncoupled by 
the coupling stick, there are no such mechanical means pro- 
vided whereby a shunter can release a hand-brake from one 
side when the lever working it is pinned down on the other 
side. The question, too, has been partly solved by some 
companies—the Great Western for one—which have many 
wagons fitted with a brake that can be applied or released 
from either side. Then, the brake question does not intro- 
duce the complications that are connected with automatic 
couplings. For instance, there is no transition stage and no 
heavy financial outlay, nor, in the majority of cases, any 
question as to the stability of the wagon to carry the new 
attachment. 

The Committee, which is to be known as the Railway 
Employment Safety Appliances Committee, have prepared 
the following regulations and conditions that have to be 
complied with in connection with the submission of schemes 
for either-side brakes on wagons of standard gauge and with 
a carrying capacity up to 20 tons :— 

(1) The brake to be capable of being applied or released 
from either side of the wagon. 

(2) The levers to be of similar pattern on both 
wagon, and the method of operating both lever: 
identical. 

(3) The levers to have a ‘‘ press-down’’ and ‘lift-up’’ 
motion for operating the brake, with a ‘‘stop’’ or ‘‘rest’’ 
for each lever when in the ‘‘ off’* position. 

(4) The levers to be capable of being operated by one 
hand. 

(5) The levers to be ‘‘ cross-cornered ’’ and to the right of 
a man when facing the wagon side. 

(6) The levers to clearly indicate on either side whether 
the brake is ‘‘on’’ or ‘‘off.’’ 

(7) The brake to be capable of being fitted to wagons with 
bottom doors. 


ides of the 
io be 


(8) The lever handles to be not less than 3ft. and not | 


more than 3ft. 6in. from the rail level in the ‘‘ off ’’ position, 
and not less than 12in, from the same level when applied to 


| the fullest extent. 


TONS FORGING PRESS 








(9) The levers to be securely held or locked so as not tc 
jar ‘‘ off’ or ‘‘on”’ by vibration or impact. 

(10) The levers not to extend more than 6in. beyond the 
headstock of the wagon, and the leverage to have a ratio of 
not less than 22 to 1. 

(11) The Committee will require to be satisfied that the 
brake can be made applicable to wagons fitted with automatic 
continuous brakes, utilising the same brake blocks. 

As to models that are submitted to the Committee, they 
lay down the following conditions :— 

(a) They must be made throughout of the same materials 
as the appliances or wagons they represent, and be built to a 
scale of not less than one-twelfth of the actual size. 

(6) They must demonstrate clearly the principle of the 
design and method of working. 

(c) Drawings—or photographs—and specifications should 
accompany models. 

(d) Inventors must be prepared to attend before the Com- 
mittee, if required, for the purpose of explaining the working 
of their appliances. 

(e) Models should be forwarded to the Secretary, Railway 
Employment Safety Appliances Committee, 8, Richmond- 
terrace, Whitehall, London, S.W. All charges for their con- 
veyance to and from this address must be defrayed by the 
person submitting the models. 

(f) The Committee will not be responsible for the safety of 
the models left in their possession, nor for any damage which 
may occur to them while undergoing examination; and the 
Committee wish it to be distinctly understood that they can 
in no way protect the rights of inventors if the appliances 

| have not been properly patented before being submitted. 

(g) Inventors must be prepared to fit at their own expense 
their appliances to full-size vehicles for experiment, if the 
Committee so desire. 

| N.B.—Where full-size wagons or carriages fitted with the 
appliances are available, models will not be necessary, but 
drawings—or photographs—and specifications will still be 
required. 








1200 TONS FORGING PRESS. 


A 1200 rons forging press has been recently supplied 
by Davy Brothers, Limited, to Brown Bayley’s Steel 
| Works, in Sheffield. This firm, as is well known, make 
@ speciality of high-class steel for railway material for 
which very stringent tests are required, and we are informed 
that one of the objects they had in view in putting down this 
| press was the probable improvement that would be effected 
in the steel by using it in preference to working the steel 
| underheavy hammers. Amongst other incidental advantages 
we may mention the claim that much more work can be 
done under the press per heat and per day than under a 
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hammer of equivalent power, with, of course, equivalent 
saving in labour and cost per ton of the steel handled, and 
that a great saving in steam consumption is effected. It is 
also firmly believed that cost of repairs will be very much 
less than in the case of a hammer of corresponding power, 
but the press has not yet been long enough at work to decide 
this point. 

The whole plant, as will be seen from the illustration in the 
foregoing page, is very compact. The press is worked by means 
ofasteam hydraulic intensifier embodying all the improvements 
that have been recently introduced by Davy Brothers, Limited, 
under the Holmes and Davy’s patents. These features were 
fully described in our issue of April 27th, page 428, in the 
paper written by Mr. A. J. Capron on ‘‘ Forging Presses,’’ 
and we need not describe them again. The automatic 
controlling gear makes the press very easy to handle and 
rapid in its action, as may be gathered from the actual results 
obtained in working, which the makers inform us are as 
follows :—Lifting speed of presshead, 12in. per second; 








‘| that at Clydebank than others elsewhere. 


tonnage was 14,940 tons, with machinery of 13,040 indicated 
horse-power. In 1902 the tonnage was 14,560, and in 1901 
10,380 tons. Two, and sometimes three, steamers in most of 
these years have ranged from 5000 to 6300 and 7300 tons, and 
of correspondingly high power. Representatives have been 
in this country for some time, and. have been allowed to 
study the tanks at Haslar, Dumbarton, and Clydebank. 
The size, general arrangement, and mechanical equipment of 
the new tank decided upon will more nearly approach 
This tank is 
445ft. long, 10ft. deep, 20ft. wide, and rectangular in 
cross section. The models there tried are generally about 
15ft. long, made of paraffin wax, and shaped out from the 
draughtsman’s design by a special cutting machine, due in 
its essential features to Dr. Froude. <A towing carriage or 
gantry spans the full width of tank, and on this is grouped 
the gear for towing the model whilst it floats freely in 
the water. A dynamometric apparatus for recording results, 
both as respects the model and the log screws for the measur- 
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| '‘40-TON WELL BOGIE WAGON. 


AN interesting type of well bogie wagon has lately been 
built by the Leeds Forge Company, Limited, for the Cheshire 
Lines Committee, from the designs of Mr. J. G. Robinson, 
the chief mechanical engineer of the Great Central Railway 

| Company, and is intended for the conveyance of boilers, large 
castings, and other loads of unusual proportions. The chief 
| features of the design are clearly given in the drawing and the 
engraving above, and the following are the leading dimensions: 
—Length, over buffers, 59ft. 3in.; width, over headstocks, 
7ft. 3in. The length of the well is 32ft., and its width 
7ft. 5in. The distance from rail level to the floor of the 
| wagon is 1ft. 84in. There are two four-wheeled bogies, the 
| centres of which are 44ft. 9in. apart. The wheels have a 
diameter on tread of 4ft. 6in., and the bogie wheel base is 
| 6ft. 3in. The journals, both on inside and outside wheels, 
‘are 8in. by 5gin.; the centres of journals are 6ft. 4in. apart, 
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falling speed of presshead, 18in. per second ; pressing speed 


when forging, 3in. per second; pressing speed when cutting, | 


4in. per second. Rapid short strokes when rounding a forg- 
ing or swaging are made at the rate of 45 to 60 per minute, 
according to the length of the stroke. The steam intensifier 
makes its full upward stroke of 6ft. in 14 seconds, and its 
return stroke in 1 second, equivalent to a piston speed of 
almost 300ft. per minute. 








EXPERIMENTAL TANKS FOR JAPAN. 


THOSE responsible for naval development and efficiency in 


Japan—in theory and design as in construction and practice | 
—have, like the authorities in similar affairs in this country, | 


been exercising themselves for some time about the provision 
of means for experimentally testing the conceptions and 
deductions of their designers in unbeaten paths. She is now 
to be furnished with an experimental tank, but it would 
appear that provision for it is not to be made by Government 
funds nor for Admiralty needs. It will follow almost exactly 
the lines of that at Clydebank, and of the older one established 
—after the Froude model at Torquay—by Denny and 
Brothers, Dumbarton, and, as in these cases, the Japanese 
tank is being established apparently by private enterprise for 
private mercantile needs. On behalf of the Mitsu Bishi 
Shipbuilding Company at Nagasaki, an order for all the 
necessary and highly-specialised apparatus has been placed 


with the firm of Kelso and Co., mechanicians and model- | 


makers, Glasgow, who supplied nearly the whole of the equip- 


ment for the Clydebank tank, and a large proportion of that | 


for the earlier onc at Dumbarton, as well as for the tank 
established by Russia at St. Petersburg, and that by Italy 
at Spezzia. 

Last year, it may be stated, the Mitsu Bishi Company 
produced steam vessels aggregating 18,860 tons, with 
machinery of over 11,000 indicated horse-power. In 1904 
the tonnage was 10,500, made up by only three vessels, one of 
which was a twin-serew steamer of 7300 tons. In 1903 the 


Longitudinal Section 


4C-TON WELL BOGIE WAGON—DETAILS OF BOGIE 


ing of currents, forms the major part of the mechanism 
mounted on this carriage. 
| The carriage is a light trussed structure of wooden boxings 
| about 4in. square in cross section, and the whole is electri- 
| cally propelled. This, so far, is the only electrically-driven 
| tank carriage in this country—the Americans, in the tank at 
| Washington, having first adopted electricity*—motive power 
| in the other cases being supplied by an endless rope driven 
| from a winding engine. Needless to say, electricity will also 
| drive the carriage in the tank to be laid down at Nagasaki, 
| and all the most improved apparatus will be adopted which 
the Japanese representatives have studied at Dumbarton and 
Clydebank, and which the Kelso firm are in a position, from 
their special experience, to provide. 

Incidentally it may also be recalled that a tank is owned 
by the Norddeutscher Lloyd at Bremerhaven ; one has been 
in existence for many years at Amsterdam, one in France, 
and one in Washington; while the Cornell and Michi- 
gan Universities, and the Technical High School at 
Charlottenburg, Germany, are each equipped with one. At 
Paris a tank is being constructed for the use of the Admiralty 
and the students of the University. A tank has been warmly 
advocated for years as a, desirable part of the equipment of 
the Glasgow University, and at the meeting of the Institution 
of Naval Architects in Glasgow in 1901 it was resolved to 
undertake the building and equipping of a tank to supply 
information to all willing to pay for it, and that it should be 
situated in Bushey Park, London, and be operated in con- 
nection with the National Physical Laboratory. Sufficient 
funds, however, have not been subscribed for it, and the 
project has apparently fallen through. 








Tue Rattway Cxius.—The last meeting of the Railway Club 
Mr. G. W. J. Potter in the chair. 


Systems. 





* See the illustrated description of the tank at Washington in Tur 
Encinrer of Angust 4th and 11th, 189. 





was held on Tuesday, June 12th, at No. 92, Victoria-street, 5.W., | 
f Mr. 8S. Kirkwood read .an | 
interesting paper entitled ‘‘ Thomas Gray and the Early: Railway 


The buffer height is 3ft. 54in., and the centres of buffers 
5ft. 84in. If loaded to its full capacity the wagon will carry 
40 tons, but if loaded with a central space of 12ft. the carry- 
ing capacity is 25 tons. The wagon is fitted with a hand 
brake on one bogie only, applying one block to each of two 
wheels, 








ConTracts.—An order has just been secured by John I. Thorny- 
croft and Co., Limited, from the West Bromwich Corporation for 
a 24-horse-power motor fire-engine tender to carry ten firemen 
together with a certain amount of fire-extingui-hing appliances. 
Orders for similar chassis have also been received by this firm from 
his Grace the Duke of Portland, and the National Electric Uon- 
struction Company.—The New South Wales Government have 
accepted the tender of Dick, Kerr and Co., Limited, for two 450- 
kilowatt rotary converters similar to those supplied by the same 
firm under the original contract. This firm has also secured con- 
tracts for one 1600-kilowatt alternator for the Bolton Corporation 
Tramways Committee, one 250-kilowatt generator for the Stoke- 
upon-Trent Corporation Tramways Committee, and one 275-kilowatt 
steam generator for the Kilmarnock Corporation Tramways Com- 
mittee.—-Mesers. John I. Thornycroft and Co., Limited, Woolston 
Works, Southampton, have just concluded a contract with the 
Indian Government, for the Commissioners of the Port of Calcutta, 
for seven twin-screw ferry steamers for service on the Hooghly, 
through their London representative, Mr. J. H. Apjohn, M.A., 
M. Inst. C.E.—Weare informed that the Underfed StokerCompany, 
Limited, of Coventry House, South-place, Finsbury, E.C., has 
received several orders for,the equipment of water-tube boilers. 
| Among these we may mention the contract to equip two Nesdrum 
| boilers belonging to the Charing Cross, West End and City Electric 
Supply Company, Limited ; the equipment of three Babcock 
boilers at Messrs. Spiers and Pond’s; and two Stirling boilers at 
David Colville and Sons, of Motherwell. For internally-fired 
boilers the firm has received contracts to fit eight Lancashire 
boilers for the Hull Corporation Electric Lighting Works ; nine 
Lancashire boilers for the South Wales Electrical Power Distri- 
bution Company ; and many other smaller orders. We understand 
that Messrs. Joseph Allen and Sons. of Sheffield, have secured the 
War-office contract to supply 65,000 razors of regulation pattern. 
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LETTERS TO THE EDITOR. 
(We do not hold ann ns are ye the opinions of our 





NAVAL STOKERS AND NAVAL ENGINEERS, 
The recent visit of a few M.P.’s to the Devonport training 


SIR, a ; 
tablishment for mechanicians induces me to venture a few 
esl 3 , . 
remarks on the subject of the displacement of engine-room 
etile 


artificers by stokers, and the subsequent effect this will have, first, 
upon the two classes of men concerned ; and, secondly, upon naval 
engineering generally. : + ' 
‘As your readers very well know, engine-room artificers have 
hitherto been recruited, as already trained mechanics from the 
workshops of the country, and the conditions under which they 
-e that they would become the engineering watch- 


sutered Wwe ey W be : n 
ke 7.M. service, in addition to attending to any repair 


keepers + : p 
ek ths .mght become necessary. So much importance has 
always been attached to their former work—engine-room watch- 


keeping —that it has been the pivot upon which their future 
advancement in the service has been dependent. Further, this 
duty has been, and is, regarded of such importance in the naval 
<ervice that certain watches- -by no means superior in importance 
to others that recur in the twenty-four hour day—have to be kept 
by the engineer officers. In the mercantile marine liners watch- 
keeping is the exclusive prerogative of engineers, whose con- 
ditions of entry approximate to those of the naval engine-room 
artiticer, Le., these officers are trained, first, in the mechanical 
arts of engineering in the workshops of the country, and, at the 
close of this apprenticesnip, learn the greater business of marine 
engineering. : : 

My object in the immediately foregoing remarks is to bring out 
the point that, to be in charge of the engine-room watch is regarded 
by the engineers as one of the most important and fundamental 
duties of the profession, The ordinary lay mind may not quite 
grasp this, but it is a sine qu& non amongst engineers, and all who 


possess the intuition and inwardness of the true engineer and who | 


tully realise what is involved in the term—charge of a watch—in a 
modern man-of-war. Now, the engine-room artiticers, by the pro- 
visions of the Cawdor Memorandum, are to be divorced from this, 


to them, important and integral part of their duty, and, in so far | 


as it has practically made engineers of them in the past, it has to 
be permanently surrendered. The Douglas Memorandum, page 
155, even proposes to eliminate from their present titles ‘‘ engine- 


room,” and *‘engineer,” so that the engine-room artificer will 


become an artificer pure and simple, and artificer engineer a | 


warrant artificer. The result is a consequent, and—amongst 
engineers—a well understood and reasonable cause for complaint, 
and a source of intense dissatisfaction amongst the men. 

Here are men who, in view of the openings offered in H M. Navy, 
have foregone appointments they might have had in the mercantile 


marine, and their reward for so doing is a permanent relegation to | 
repair work; in other words, they are to become permanent | 


mechanics, whilst the stokers whom they are training will enjoy 
the superior position of watch-keepers. 
The engine-room artificers have no lofty imaginative flights. 


They are as willing and ready as ever to do their mechanical and | 


repair work, but they do feel most acutely the setting back that is 
being given them, for no apparent reason. From all quarters, 
high and low, come expressions of commendation for the manner 
in which these men have hitherto conducted themselves, and 
remarks of regret that such undeserved treatment is being 
accorded them. 
when the cause is being searched for. 


Stokers and engine-room artiticers practically join the service at | 


a similar age ; in other words, as men, and this point must not be 
lost sight of by those who repeated]y emphasise the word dis- 
cipline. The former is not required to possess any mechanical or 
technical knowledge whatever ; the latter has to prove his mecha- 
nical skill by performing his trial job, and has to pass a theoretical 
examination in engineering, &c., subjects. The ince.gruity of 
the thing becomes clear when one is thus brought face to face with 
the fact that the stoker, after receiving training at the hands of 


the engine-room artificer, is himself to jump to the superior | 


position, for superior position it surely is, notwithstanding even 
Professor Ewing’s inspired assurances. 

Now, the engine-room artificers have nothing whatever against 
the stoker. They well know and appreciate his worth, and are 
glad that he is at last to enjoy pr6motion to warrant rank equally 
with the ordinary upper deck seamen. But to give the stoker 


promotion at the expense of the engine-room artiticer is such a | 


gross injustice and violation of every principle of right and equity, 
that it cannot possibly be expected that the proposal can be 
accepted with anything like equanimity. Its result is, and will 
continue to be, an upheaval of discontent that will take some 
quelling. The stoko-s themselves, as a body, are not pleased at 
the prospect, and the seeds of discontent are already developing 


in their ranks, for the very reason thatonly about 16 percent. of their | 


number can hope for any benefit from the scheme. The age limit 
for promotion to mechanician and warrant officer shuts out all 
those most fitted foradvancement, and who have already borne the 
burden and heat of the day. Not only so, but the emoluments 
hitherto enjoyed by stokers of ripened experience are to be given 
to younger men. 


larger portion of the stokers. 


May I enforce the point that there is no earthly reason why | 


engine-room artificers and stokers alike should not equally receive 
consideration, and that likewise there is no possible reason why 
they should be brought into competition with one another at all ! 
Let the engine-room artificers remain under the conditions of the 
Selborne scheme ; assign to them their proper ' 1 in the engi- 


neering economy of our ships ; encourage that . ‘rit which 
they manifest in their desire to keep abreast of sive as 
many stokers as possible warrant rank, without ‘riction | 
in the one class or that of the other ; to the larger ‘ber oi stokers 


grant the progressive pay and increased pensic I venturs to 
assert that the British Navy will be richer equipment and 
effectiveness than it can possibly be with dissension, jealousy, 
— and discontent tearing away at the heart-strings of the men 
eiOWw, 

But beyond all looms the question of an efficient Navy. Will 
the substitution of the two-year specially trained stoker, at 25-30 
years of age, make our engine-rooms more efficient and inspire the 


officer on the bridge with a greater confidence in the effectiveness | 


of his warship! Willour fleet at tactical exercises be less immune 
from accident under the new regime than it is now? Will the fact 
of breakdowns occurring in engine-rooms, under other conditions, 
make the repairing agents as eager to perform their repairs 
effectively as they now are, when, as watch-keepers, they are more 
or less immediately responsible for breakdowns / Will the principle 
still stand good that to prevent accidents is infinitely better than 
to remedy them, and is it likely that a fully-trained mechanical 
intelligence on the engine-room platform will be less capable of 
understanding the inward throbbings and troubles of a pair of 
engines, and of anticipating the remedy, than the trained stoker 
will be? Is not one of the functions of the repairer to-day that of 
location—diagnosis? Has he not frequently to find out the trouble 
ere he remedies it, and does not our engineering experience 
repeatedly teach us that it takes the hourly attention of the skilled 


mechanic to prove his hidden difticulty, and if this be so, is not the | 


engine-room platform the proper place for the mechanic, and 
vice versa? Will anything less than the very best do forthe British 
Navy, and does the nation expect its men-of-war to be served less 


etictently than its mercantile marine, where every responsible | 


official below is a fully equipped and trained mechanic? Will we 
12 far wide of the mark in the opinion that the best engineers 
atloat to-day do not subseribe to the new order of things, and that 


This makes the situation all the more puzzling | 


} r Hence these, with many other causes that | 
might be cited, are a fruitful ground for bitterness amongst the | 


| the few selected engineer officers whose opinions are recorded do 
| not speak for them? These are questions which, in my opinion, 
are worth the answering by some of your readers, and as I have 
already prolonged this letter to an almost unpardonable length, I 
will conclude by asking the final question—How will the provisions 
of the new scheme not interfere with the promotion of engine-room 
artificers to artificer engineers, and how will the matter of the 
stoker taking charge of the artificer in his own immediate realm be 
obviated ? ENGINEER. 
June 12th. 





Srr,— Your correspow” ats somewhat misunderstand the position 
I take. For instance, f.. what reason on earth should I want to 
‘‘imply sneers” at the artificers? All I seek to do is to sort out 
the various issues involved. To resort to tabulation, the matter 
works out like this :— 

(1) The change as it affects naval efficiency. 

(2) The change as it affects the position and prospects of the 
artiticers, 

Now, in all the arguments that I have read, these two things 
have been inextricably mixed. They ought not to be mixed. To 
be honest, | should add that Iam not concerned with (2), except 
in so far as it is compatible with (1). Tonaval efficiency everything 
else must break or bend. 

And here comes the rub! The artificer would be—which he 
certainly is not—a born fool not to try and show any change 
apparently prejudicial to his interests to be prejudicial to efficiency ; 
| but in a general discussion on the nratter this form of special plead- 
ing ought to be left out. We ought to discuss the matter solely 
from the naval efficiency standpoint. 

Now, I am quite sure that your correspondents will allow that 
an improvement in the prospects of stokers makes for naval effi- 

ciency. 

In some correspondence on the subject the stoker has been un- 
justly pictured. Correspondents with no knowledge of the Navy 
have taken the mercantile marine fireman as a sample of the 
modern naval stoker; others have drawn on their knowledge of 
stokers a couple of decades or more ago. ‘‘Ne’er-do-weels” are 
very scarce indeed in the actual force, and nearly all I have ever 
come across are owners of a succession of ‘‘V.G.’s.” There may 
be others not after that pattern, but they have no ghost of a 
chance of warrant rank, and so do not come into the present dis- 
cussion. And—TI know many of my friends, the stokers, pretty 
intimately— when I stated that their average all-round méntal ability 
was equal to that of the average artificer, I meant what I said. 
‘* Ex-Engine-room Watch-keeper” misunderstands my meaning, 
| however, for he tends to mix it up with mechanical ability, which 
is, of course, quite another pair of shoes' I refer entirely to 
| mental ability outside professional subjects. Confront a dozen of 
each with some absolutely novel idea, and as many of one class as 
of the other will pick it up. Past correspondence, however, has 
too often implied that the stol...z is inevitably a brainless ass, That 
is a libel on the stoker. But I do not think my saying this should 
be construed as a ‘‘ belittling of the artificers.” Why on earth 
should | wish to belittle them / 

Now, about the ‘dry uursing.” The favourite argument put 
forward by opponents of the new system is that ‘‘ the artificer is a 
highly-trained man who costs the country nothing for his train- 
ing.” Now that, to any lay mind, suggests naturally that he 
enters fully competent to run engines, and all the rest of it, know- 
| ing his way about the ship, and conversant with naval routine—and 
that isan entirely wrong conclusion. As ‘‘ Ex-Engine-room Watch- 
keeper ” admits, the artificer has to be ‘‘dry-nursed” like every 
; one else. When he enters he is a skilled mechaaic—a boiler- 
| maker, fitter, moulder, or what not—but he is not, at entry, a 
| navy man; so the country does pay something to train-him as a 
| navy man. Usually two years are spent in teaching him to run 
engines, 

Now, the artificer who originally entered for repair work and 
engine-room watch-keeping was a diversion from his original *4/e. 
He was found to be excellent material for it, but his services were 
| obtained at the expense of his own particular original job. The 
new system is training the pick of the stokers to do the watch- 
keeping, ani allowing artificers to_ revert to what they were 
enlisted for, and what they alone can do. 

So it really comes to this: An artificer who is a skilled fitter or 
some such trade entered the Navy, and was trained in two or three 
years to engine-room watch-keeping. Under the new system the 
country will get the benefit of him at the occupation to which he 
was trained outside. The pick of the stokers, after some six years’ 
service, will have the same training, and surely be able to do the 
watch-keeping work. Surely no one is going to argue that early 
training as a coppersmith or fitter is essential to the running of 
engines, As a result, minor repairs and attention to auxiliary 
engine repairs will no longer have to be neglected because the 
mechanics are ‘‘ otherwised engaged.” 
| To call this ‘‘wrecking the Navy ” is indiluted rubbish, Having 
| said this, I will quite readily admit that it may upset trades union 
ideas ; but I believe in Navy before trades union interests, Also 
I admit it upsets certain artificer aspirations to secure positions 
| equal to those occupied by their brothers in the merchant service ; 
but as there was never the slightest prospect of those aspirations 
being granted, what use crying over spilt milk ? 

The present pay and actual prospects of the E.R.A.’s are in no 
way interfered with ; indeed, so long must elapse before the new 
system becomes operative that most present E.R.A.’s will be abso- 
lutely unaffected. Whence, then, all the pother! Heaven only 
| knows, except that the ‘‘despicable clique” to which I have 
referred in the past, and—with apologies to ‘‘ Another Engine- 
room Watch-keeper”—refer to again, set the ball rolling, and 
honest critics like my correspondents are trying to pull the clique’s 
chestnuts out of the fire. 

Portsmouth, June 16th. FreD. T. JANE. 

P.S.—I shall be away at the manceuvres, and so unable to reply 
to further correspondence for two or three weeks, but thereafter 
I shall be quite happy to go on with it on definite grounds as 
concerns naval efficiency. But let us have done with invidious 
comparisons between artificers and stokers, and discuss it only as 
Navy qud Navy. Outside that I am not unsympathetic, but I 
adhere rigidly to the principle of ‘‘To naval efficiency everything 
else must break or bend,” be the cost to individuals what it may. 





Srr,—I should like to reply to Mr. F. T. Jane’s letter in your 
issue of June 8th. Does he think that all of the six hundred men 
| who joined the Engine-room Artificer Branch of the Royal Naval 
| Reserve would have done so if they had been made aware of the 
new scheme for making stokers into warrant officer watch- 
keepers’? These men, who hold Board of Trade certificates as 
engineers, many of whom are, and have been for the past ten 
years or more, in charge and responsible for the upkeep of 
machinery and boilers in ships sailing the world over, if called on 
in emergencies, are to find their orders are given to them by the 
stoker watch-keeper. 

Will Mr. Jane say that these engineers will require dry nursing 
by chief stokers, either in their engineering duties or obedience to 
superior officers? While doing their month’s training they proved 
they were not lacking in these matters, and did not require or 
receive tuition in such. Who knows better than a marine engineer 
the position and responsibility held by the watch-keeper—he is 
the man to know what repairs are necessary, and the simple fact 
that he will have to take charge of his own repair work speaks for 
itself. What greater incentive can he have for good workmanship 
than this? There is a vast difference between a stoker taking 








charge of a steam pinnace and the engines of a 20,000 horse- | 


power battleship. 
personal experience of them is that the greater majority are a very 


| 


steam engines, 


| 
| 
The Board of Trade have not thought fit to allow stokers to sit | 
| 


at their examinations, and shipowners would not eare to pay the 


They are, no doubt, very worthy men, but my | 


| 
| 
| 
| 
| 


extra insurance money which would most surely be demanded if 
stokers were allowed to keep a watch. The Admiralty bave had 
great trouble in getting youths to join the stoker branch, which 
proves they cannot pick and choose as they might wish. If the 
stokers were given the warrant rank with its extra pay, and were 
confined in their duties to the stokehold, no dissatisfaction would 
be heard, and I am quite sure that this is all they want. 

London, June 13th. E.R.A., R.N.R. 





THE LATE MR. F. W. WEBB, AND COMPOUND LOCOMOTIVES. 


Sir,— Your correspondent ‘‘F. A. L.,” in his desire to defend the 
engineering reputation of the late Mr. F. W. Webb, has made an 
unjustifiable and violent attack upon other people, and as his 
remarks, if uncontradicted, are calculated to mislead, I ask you to 
allow me to make a few comments on them. I knew Mr. Webb 
well; I know “ F. A. L.” also well; and J have had better oppor- 
tunities than he has of knowing the real facts of the case. 1 have 
no desire to disparage Mr. Webb or to enter into any controversy 
respecting the merits or demerits of the principle of compound 
locomotives, but I think it is advisable to correct the mistaken 
opinions set forth by ‘‘F. A. L.,” so that your readers may not be 
led astray. I am quite sure Mr. Webb would have repudiate 
some of them. 

Mr. Webb did no harm in experimenting with the principle of 
compounding ; his error was in building a large number of com- 
pound engines upon insufficient tests. It is a reflection upon his 
mechanical engineering discernment in adopting the principle for 
locomotive work. His mistake proved a most expensive and trouble- 
some one for the London and North-Western. The greatly increased 
cost of construction of his compound engine over that of the simple 
type was a considerable item, while the greater number of wearing 
parts and the rapid deterioration of the engines which took place 
in consequence of their unsteady running caused them constantly 
to frequent the shops for repairs, which added largely to the 
account of unprofitable expenditure. The small saving that was 
claimed in fuel consumption wasa negligible quantity. In addition 
to this, they were incapable of dealing with the traffic require- 
ments. They could not haul the loads wanted nor keep time with 
the trains to which they were attached, and loud complaints arose 
from passengers in consequence. They were slow in starting, and 
did so with an unpleasant jerky action. It was found necessary at 
the principal stations to have a light engine in reserve to give the 
trains drawn by the compounds 2 push behind for a given distance 
in order to get them out of the stations, and many of the express 
trains had to be run with two engines. These are indisputable 
facts, and they gave rise to smiles of derision in the railway 
world. 

“F, A. L.,” in the face of this state of things, has the audacity 
to call in question the steps taken by the general manager, whom 
he designates ‘‘ unchecked autocracy,” to remedy that extremely 
unsatisfactory state of affairs. He speaks of these efforts as ‘‘an 
open and covert campaign of hostility towards Mr. Webb,” and, in 
the eyes of ‘‘F. A. L.,” it would appear to be sacrilegious either to 
question or interfere with what Mr. Webb might choose todo. It 
does not seem to cross the mind of ‘‘F. A. L.” that the “‘ supreme 
head ” has duties to perform, and that the chief one is to see that 
the interests of the pear ~ S of the London and North-Western 
Railway are protected to the best of his ability, and that no head 
of any department shall be permitted to continue a mistaken and 
wasteful system. In this case it was evident that the compound 
engines were affecting alike the interests of the company and the 
public. It speaks well for the forbearance of the general inanager 
of the premier railway of the world that he tolerated as long as he 
did the obstinate adherence of Mr. Webb in constructing locome- 
tives on his compound system. ‘‘F. A. L.” says that the opposi- 
tion of Mr. Webb to the demand for reform was because he 
‘naturally resented the ill-advised and unknowing interference 
with its—the Locomotive Department—affairs, which he quite 
properly considered himself the most competent person to deal 
with.” Such confidence, however, can only be accepted in an 
infallible person, and there is no engineering Vatican. It was 
fortunate for the North-Western that the general manager was 
able to put an end to the reign of the ‘‘compound ” blunder. 

It is true that the traffic requirements are very heavy, but this 
pressure is caused by having to meet the constantly growing 
demands of the public. Mr. Whale, who has succeeded Mr. Webb, 
has, in the short space of a couple of years, almost revolutionised 
matters. He has built engines capable of coping with require- 
ments. He has returned to the simple engine, but built it power- 
ful enough to take the trains formerly requiring two engines when 
run by Mr. Webb’s compounds. In this way an enormous number 
of unnecessary engine miles, which would be run if a second engine 
were employed, are saved, and the company must be benefiting to 
the tune of thousands of pounds per annum by the use of Mr. 
Whaule’s single engines, whilst the timekeeping has been vastly 
improsed. 

| hope my remarks may dissipate the wrong impressions the 
letter by ‘‘F. A. L.” may have raised. 


June 19th. Lynx. 





HIGH SCHOOL OF TECHNOLOGY. 


Srir,—I am directed by the Council of the above Association to 
forward to you the following resolution passed by the Council 
respecting the proposed High School of Technology at South 
Kensington :— 

‘*The Council welcome the establishment of a Technological 
High School at South Kensington on the lines laid down in the 
Departmental Committee’s report, but suggest that the following 
points be considered before the report is embodied into a concrete 
scheme :— 

‘*(1) The work of the institution should be confined to technical 
investigation, research, and post-graduate studies as defined in 
Section 88 of the Committee’s report, and no training preliminary 
to the true work of the institution should be undertaken in the 
new college. Some of the highly specialised departments should 
be situated at more convenient centres in the provinces, and full 
use should be made of the staff and equipment already existing in 
such towns as Manchester, Leeds, Sheffield, Newcastle-on-Tyne, 
&c. There should be due co-ordination between the work of 
existing technical institutions and that of the new suggested 
institution, especially in regard to the earlier training of students, 
to fit them to profit fully by the advantages offered in the highly 
specialised departments of the school at South Kensington and 
elsewhere. 

‘¢(2) The conditions of admission should be so framed that the 
minimum age of students entering the school should be nineteen, 
and all students should be required to give evidence of previous 
satisfactory training for three years after having reached the 
standard of general education marked by University matriculation. 
This can be easily secured if a suitable scheme of co-ordination 
work be arranged among the technical institutions. An honours 
degree in science of a British or Colonial University should also be 
accepted as qualifying for admission. 

‘*(3) Owing to the large amount of public money to be utilised 
in the establishment and maintenance of the new institution, there 
should be a greater element of public control on the governing 
body than is suggested in Section 95 of the Commitiee’s report. 
Further, there should be representatives from associations ccn- 
nected with technical education, in order that the continuity of a 
student’s work can be secured. This Association endorses the 
recommendation of the majority of the Departmental Committee 
that the governing body should be appointed at once, and in the 
first instance, for a period of five years, 

**(4) This Association is of opinion that the new institution 


long way behind in the most elementary theory of steam and | should be permanently independent of University control.” 


J. Witson, Hon. Secretary, 
Association of Teachers in Technical Institutes, 
June 6th, 
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THE FAILURE OF CHARING CROSS ROOF. 


Tue report of Major Pringle, R.E., on the failure of the 
Charing Cross roof, South-Eastern and Chatham Railway, 
has just beenissued. As most of the facts have already 
been published in our issue of January 12th, 1906, it is 
unnecessary to do more than reproduce the technical 
evidence intended to explain the cause of the catastrophe. 
The report contains diagrams, which we reproduce, and 
we also reprint a photograph of the section of the bar 
which escaped oxidation after fracture. 


Mr. Perey Crosland Tempest, M. Inst. C.E., chief engineer of 
the Managing Committee of the South-Eastern and Chatham 
Railway Companies, and as such is primarily responsible for all 
engineering structures, in the course of his evidence, said: 
have known Charing Cross Station for twenty-five years, and have 
had charge of it from 1895. I had charge of it from 1895 to 1899 
as resident engineer, and from 1899 onwards as chief engineer. 
The station roof was designed by the late Sir John Hawkshaw, and 
was completed about the year 1863.- It was built by an indepen- 
dent company which was amalgamated with the South-Eastern 
Railway Company in 1864. The station is vested in the South- 
Eastern Railway Company and managed by the Managing 
Committee. The type of roof is a crescent trussed bow-string, 
supported on side walls. The length covered by the roof before 
the collapse was 510ft., and the clear span between walls is 164ft. 
There are fourteen main principals and one screen girder at the 
south end. The distance from the wind screen to the first 
principal north is 41ft. 6in. The width between the first and second 
principals is 37ft., between the second and third 36ft., and the 
remainder are 35ft. apart. These dimensions are central. Each 
principal is carried on pilasters which rest ona brick viaduct. The 
side walls between the pilasters are filled in with brickwork in 
mortar. I put in a plan showing the dimensions of the brickwork 
and the heights. It is 45ft. from the top of the side walls to the 
level of the crown of the roof, the maximum depth of the truss 
being 20ft. The end screen consisted of a box girder with an 
ordinary built up plate flange for the bottom member, tie-rods not 
being used. The ends of this girder rested on the two southern 
pilasters, and seg wee at the same level as the footings of the 
pal ee ee e width of the box girder was 3ft. It was not 
stayed in any direction southward. The ironwork was constructed 
by Messrs. Cochrane, Grove and Co., and the iron came from 
Lord Dudley’s works. At the south-east end of. the station there 
are buttresses which support a tank. I have no reason to believe 
that they were built for any other purpose than to carry the tank, 
but they add considerably to the stability of the wall at 
that point. There are no buttresses at other portions of the 
wall. The buttressing of the south-east end was carried 
out at the time of the construction. The main rib which 
collapsed weighed 17-26 tons. Including the weight of 
the rib, the portion of the roof carried by the principal 
which fell weighed 63-16 tons, or 18-4]b. per superficial foot, 
the actual area of roof supported by this principal being 200ft. by 
38-6ft., or 7700 superficial feet. - To this must = added the-stag- 
ing supported by it, which weighed 17-41 tons. Therefore, the 
total dead load carried by this principal prior to its failure was 
80-57 tens, or 23-4 1b. per superficial foot of roof area. The design 
of the roof is that of a contained arch. There is no thrust on the 
walls, the pressure being vertical. The scantlings of the different 
members of the principal which fell were: purlins, four angle 
irons, 34in. by 3in. by fin., purlin lattice bars, 2in. by 3in., purlin 
bracings or common rafters, two tee-irons, 5in. by 3in. by gin., 
lattice bars of the common rafters, 2in. by gin. ; main rib, top 
boom, four angle-irons, 6in. by 3in. by jin., web plates of main 
rib, 18in. by }in.; tie-rods, middle bay 4}in. diameter, next bay 
43in., next bay 44in., next bay 4#in., and the side bays 5in.; panel 
counter bracings, flat bars, 4in. by #in.; panel verticals, two tee- 
irons, 6in. by 3in. by 4in. I hand in three diagrams showing the 
stresses (1) due to weight of roof only, (2) due to roof and staging, 
viz., 80-57 tons, equivalent to 23-4 1b. per superficial foot, and (3) 
the stresses on a normal principal with the central interval of 35ft., 
which would result from the test load of 127 tons distributed, 
which was applied at the works before erection. This latter 
weight is equivalent toa load of 40-7 1b. per square foot of roof 
area supported. The additional weight carried by the principal 
which fell owing to the staging was 17-41 tons, including men, 
tools, canvas sheets, and zinc, &c. The staging, with the excep- 
tion of that under the lantern, weighed actually 27-43 tons. 
This includes everything, men, tools, and materials. From 
this amount a deduction of -8 ton must be made on account of 

. the glass which it was necessary to remove before the hangers 
could be put up. The main stage therefore weighed 26-63 ‘tons. 
The centre stage under the lantern weighed 5-38 tons. 
Therefore, the total additional weight on the roof due to stag- 
ing, materials, men, &c., was about 32. tons. To arrive at the 
weight carried by the principal which fell, I resolved: the weights 
according to the points at which they were carried by the 
hangers, and this gives a load of 17-41 tons of staging carried 
by No. 1 principal. From the diagram of stresses which I have 
handed in it will be seen that on the tie-bar which broke the stress 
in tension amounted to 814 tons. The area of the bar as erected 
was 15-9 square inches. Therefore, the stress in tension per 
square inch of the whole area was 5-13 tons. The weight of stag- 
ing carried by the principal at the time of its collapse amounted to 
approximately 5lb. per square foot of roof area. The factor of 
safety in the tie-bar which broke, assuming an ultimate strength 
in tension of 20 tons per square inch, was therefore 3-89. A 
similar staging was put up eight years ago, and the stresses there- 
fore would be identical at that time. Considerably heavier weight 
in the shape of staging was placed on the roof about 37 years ago, 
after a fire on the station platform. I have calculated that a 
horizontal wind pressure of 40 1b. per square foot, in addition to 
the dead weight of the roof, would bring a tension stress on the 
tie-bar in question of 5-71 tons per square inch. I have also 
calculated that a horizontal wind pressure of 27 lb. per square foot 
would give the same additional stress in tension on the bar as 
that due to the staging. As regards inspection, there are no 
fixed periodical inspections, but the roof is constantly under 
observation—both the roof and walls. There are always 
men working on the roof. They were practically there every on 9 
and they had instructions to examine wherever possible, and report 
anything they noticed to be wrong with it. The walls were walked 
round daily by the foreman bricklayer in charge of the London 
district, and any movement would have been at once reported. The 
district engineer also visited the roof twice a year. It was an 
examination made in the best-possible way without a staging. 
When the roof is painted and scraped, it is very carefully examined, 
and in addition there is one special inspection made between the 
periods of re-painting. 

After describing the nature of the supervision carried 
out he went on :— 


I think there is only one possible theory to account for the 
collapse of the roof. The tie-rod which broke showed a bad flaw 
caused, as subsequent examination has demonstrated, by an 
imperfect weld, and it is not necessary in my opinion to look 
further for the cause of the collapse, although I have considered it 
from every other possible point. The different lengths of the 
tie-rods, which are about 18ft. long, have screwed ends which are 
fitted into muff couplings situated at the bottom of each of the 
vertical members of the truss. From careful examination in the 
testing room of other ends of similar bars, it is fair to assume that 
these screwed ends have been attached to the main body of the 
tie-bar by a scarf weld, and it was one of these welds which gave 
way. ‘The fractured section revealed the fact that only a small 





proportion of the area of the metal of the bar had been doing its | 
work, and that is a complete explanation of its failure. It is very 
difficult to say how much of the metal was actually in contact in | 
this rod at the time of the collapse, but speaking roughly I should 
say a little more than one-third of the bar was doing work. This 
would reduce the available section to between 5in. and 6in. The 
weld was in no way affected by rust or corrosion. The loss of 
diameter in the tie-bar due to rust was ,;in., so that the tie-rod, 
instead of being 4}in. in diameter, as when erected, had at the | 
time of failure a mean diameter of 4-4in. The bar in question was 
not truly circular. There is nothing to show that there has been 
any fatigue or change of structure in the material away from the 
weld. The metal in the bar behind the fracture, when tested, 
showed an ultimate strength of about twenty tons to the square 
inch in tension. The fracture shows that over its area the iron was in 
metallic contact at isolated points round the circumference but not 
in the centre. I was not aware—until some time after the 
accident—that the screwed ends of the tie-rods were welded to the 
bars. It was only after following the experiments at Messrs. 
Kirkaldy’s works that this was demonstrated. As regards Cannon- 
street Station—although the design is generally similar—there is a 
much. greater margin of strength. The walls are 50 per cent. 
thicker, and the truss members as much stronger than in the case 
of Charing Cross. 

Mr. William George Kirkaldy said: I received first the west 
end fracture of the tie-bar, and afterwards also the east 
fracture with a moving coupling attached. I was asked to make 
examination tests. First I examined the bright fracture. It had 
to me every appearance of a weld, and of being defective in 
the centre part. There is a trace of cinder in the very 
centre of the fracture. I felt that although it had all the 
appearance of a weld I must keep an open mind and endeavour to 
prove conclusively that it was a weld. . There was, perhaps, | 
thought, some other explanation of it. The line of fracture is ata 
blunt angle, and that is one of the reasons why | considered it 


likely to be a weld. I cut off the bright fractured bar about an | 


inch behind the actual point of fracture; I then took a piece off 


| these bars. I turned off a portion of the metal in a lath 


——— 


length, and had the appearance of a raised fibre : 

In no case was there anything of a crack at the :_* Trt. 

altogether to get any trace of a weld at the other end of cana 
oO 


€, and | 


then found the mark of a weld on the bright surface of the metal 
, al 


that was exposed by the tool, but in no case was there ALY visi 
crack or cavity. The result of the examinations that 1 —_— 
these bars clearly proved to me that they all had welds at pki, 
end. Possibly, therefore, it isa fair inference that «!| ‘e — 
tie-bars in the roof were similarly manufactured, for until Tree 
| examined these other bars there was always the possibility th: Res 
welds in this fractured bar were due to chance only, Lookin the 
the west fractured end of the bar, the clear crystalline portion es 
solid at the time of fracture. This bright ‘metallic wurfeat — 
approximately the upper side of the bar in position. | think ther 
in addition to the bright surface, the remainder of the discolo, a 
surface round the circumference was at some time or other aw 
contact and adhering. I gather this from the fact that this din 
coloured portion has still a sharp grain when touched, and in addi, 
tion to this you can see spots here and there on the cir: umfere oa 
and nearer the centre of a metallic brightness. The actual an 
of the bar has a different appearance, and has evidently pie: 
been in contact. This portion is defined by the ash which Sten 
rounds the core, and the core itself has a smooth undulating mg 
face with a fire skin on it. The iron of which the bar was fer 
may be described as good quality iron. I cut out two round a 
test bars from the bar that broke, about 6in. behind the fracture, 
and tested these for tension, These two bars broke under an an, 
proximate tensile stress of about 20-6 tons per square inch, The 
contraction of area in each case was over 40 per cent. The solid 
portion of the bars had all the character of new iron. There was 
no sign of any deformation or deterioration due to fatigue, The 
result of a number of measurements of the circumference of the 
bar that broke showed that 4-4in. would represent the mean 
diameter. The waste due to rust or corrosion amounted. there- 
fore, to ygin. on the mean diameter. I made other tests of the 
metal surrounding the weld at the other end of the broken Lar, 


BROKEN END OF TIE ROD-ACTUAL SIZE 


the stump end that was left and treated it withacid. This showed 
to me the method of manufacturing the bar. There were eight 
slabs of iron piled one on top of the other. This constituted the 
bar itself. On the face of my cut nearest the fracture I found, 
after treating it with acid, there was a disturbance in the layers of 
iron which made the bar, and it appeared as if this was a con- 
tinuation of the line of what I considered was the weld. This dis- 
turbance was not visible at cut No, 2, which simply showed the 


marks due to the piling of the rod. The disturbance shown on the | 


cut nearest the fracture strengthened my idea that the fracture 
had taken place actually at the weld. I still had to bear in mind 


that, although this was evidently a weld, it might not have been an | 
I thought that if it had been an intentional | 
weld I should find traces of a similar weld at the other end of the | 


intentional weld. 


bar near the coupling ; on the other hand, if it was only a chance 
weld the other end of the bar would not show any sign of welding. 


The result of my first careful examination of the exterior of the | 


other end of the bar was that I could find no sign of any weld. 
Then I cut off about 20in. of the bar, and turned a portion of it in 


alathe. After reducing the diameter in the lathe considerably, | 
I found distinct traces of a weld. The result of this examination | 
ina lathe was to prove to me that the bar was of set purpose | 


welded at both ends. I thought it was quite possible for the smith 


to have set up both ends of the bar from the solid for the screw | 
ends, but having found welds at both ends I thought it was clear | 
that, owing to the length of the bar, about 18ft., it was not possible | 


in those days to turn the bar in a lathe, and that for that reason 
the screw ends were first of all manufactured, and these ends then 
welded on to the bar. WhenI had an opportunity, before making 
these tests, of seeing the iron work that had fallen, I examined 
several of the bars very carefully, but could find no signs of any 
weld on any of them, and this was the reason that, though I had 
made up my mind that the actual fracture was at a weld, I was 
concerned to find out whether it was a chance weld or an inten- 
tional one. I obtained from the engineer of the company several | 
additional bars with which to continue my investigations. In the | 
case of the three bars that I examined, by scraping off the rust | 
down to the clean surface of the metal I found at one end only of | 
each of the bars traces of a weld, The marks were lin. to l}in, in 


and found generally the same results—namely, high tensile 
strength in the solid portions, and nearer the centre, where the 
welding was less perfect, the tensile strength diminished, until 
quite in the centre where the cavity existed there was no tensile 
strength. I tested two other tie-bars after reducing the areas in a 
lathe to 8 square inches, and found that the breaking tensile 
strength of these two specimens, each of which contained a weld, 
was 11-15 and 12 tons respectively on the square inch. In these 
two cases there were similar pockets to those found in the tie-bar 
which broke. Two other specimens, also amounting to 8 square 
inches of the central portion of the bar, broke at 14-1 and 17-3 tons 
per square inch respectively. The fracture in these cases was also 
through the weld. In these four cases the metal that was turned 
off in the lathe to reduce the area of the bar was in each instance 
sound and good. I de not think any heat, such as would be 
necessary to burn off paint, would have any deteriorating effect 
upon the quality of the iron of the tie-rods. I think that the 
| centre portion of this tie-rod was never in contact. 


The most noteworthy feature in the evidence of Sir 
John Wolfe Barry refers to the conditions least likely to 
put on a heavy stress. 


In the most ordinary conditions of wind, this particular rod 
must have been exposed to very high strains indeed on the part 
that was adhering, and it must be remembered that there was a 
| gale of wind, which was quite remarkable, within ten days of this 
accident. It is sucha large flaw that I should hardly think it 
could at first have been so bad as it turned out to be, but it is very 
difficult to form an opinion after a flaw has been extending for 
some years, because you get some discoloration from steam or 
moisture. It was morelikely to have grown from the centre out- 
wards. I think there can be no doubt that originally the worst 
place was in the centre. 


Sir Benjamin Baker’s evidence we give almost in 
full :— 


I watched the erection of the Charing Cross roof as a young 
engineer interest2d in ironwork and stresses, and | made calcula- 
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he stresses. At the time I was designing a contained arch 
he Victoria Station, not the one which is now standing, 
hat was contemplated at that time with a very much 
I was aware then that the Charing Cross roof was 
calculated for a load of 40 1b. to the square foot, which was the 
pasis for calculation taken by architects, I daresay fifty years 
pefore, in dealing with timber roofs. Chis figure included wind, 
gnow, and the weight of the structure. The round figure of 40 lb, 
was first fixed by Telford nearly a hundred years ago. I was 
are that with the estimated load of 40 lb. to the square foot, 
including the weight of the structure, the stresses, under that 
occasional and exceptional load, would fall within the limit of 
elasticity of the iron- that is, at the cost of no permanent 
deformation from stretching That would not be good enough 
according to present practice, but in those days it was considered 
provided you did not have permanent deformation, the 


tions of t 
roof for t 
but one t 
larger span. 


aw 


that, 
applic } 
sort of thing that would happen once perhaps in twenty years. It 
is different now. : If you have ironwork subject to very rapid and 
repeated application of this load, of course, the thing would go to 
pieces under stress of this intensity in a few days. The Charing 
(ross roof was modelled in every respect upon the lines of the 
Birmingham roof, which three or four years previously had been 
submitted to the criticism of all the leading members of the pro- 
fession at the Institution of Civil Engineers There was not a 
suggestion in the discussion that there was anything wrong about 
the design either as regards principals or intensity of stress. It 
was known perfectly well that a stress of nine tons per square 
inch might come upon the tie bars in a hurricane, or something 
equivalent to that. I do not think it ever has. In fact, I am 
certain it never has, or the walls would have been blown down. I 
might say, while on the subject of stresses, that the old Hammer- 
smith Bridge, when the University Boat Race was on, was crowded 
with thousands of the public, and when they were on it the stress 
on the welded links of the suspension bridge was between eight and 
nine tons. Those links were ull of iron, and they had welded 
ends. When that bridge was pulled down I bought a quantity of 
the chain work to use for temporary work on the Forth Bridge, so 
I had a good opportunity of seeing what the links were like after 
being in u-e forty or fifty years. Although they were subjected 
to that high stress they had not in the least deteriorated as 
regards the quality of the metal. As to the quality of the metal, 
there is nothing in this to account for the failure of the tie a? | 
was consulted by telephone when the accident happened, and | 
was on the spot within about 20 minutes, I suppose. The fall of 
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.ation of such a load as 40 lb. to the square foot would be the | 


be the case it is absolutely clear that the flaw must have increased 
in size from the time it was put up, or it would not have stood 
anything like nine tons to the square inch, which would have 
amounted to a total pull of 144 tons. Now as to the reason why ,a 
flaw increases. Theoretically, if you get an initial crack the stress 
is infinite at the bottom of it. If the material were perfectiy 
elastic in a scientific sense there is an infinite strain in the mole- 
cules at the bottom of the crack. The material is not. luckily, 
perfect, and so there is not an infinite stress, but a very heavy 
stress which causes tearing. Thereisa higher stress at the bottom 
of the crack than at any other part, and the result is that it goes 
gradually atom by atom. I know of absolutely nothing in the 
way of settlement of the walls, or the effects of fumes or oxidation, 
that was likely to have brought about this increase in the flaw. 
I have no doubt that the circumference of the bar was hermetically 
sealed, not with pureiron, but with iron and slag. The absence of 
paint and so on would not affect the liability of the flaw to increase ; 
rusting will not startacrack. Rusting of a welded bar starts, not an 
initial crack, but a ridge—just the reverse. It does not weaken 
the bar, but it causes a ridge to be visible where the weld is. 
There was no practical way by which this flaw could be detected 
in the roof. I anticipated considerable difficulty in finding it in 
Mr. Kirkaldy’s laboratory. I told him to cut off the ends of the 
bars, to put them in a lathe, and turn them, and to tell his men 
to watch carefully the shavings as they came off, because I have 
detected flaws, which were practically invisible, in that way. I 
told him to instruct his men if they saw a shaving break off ata 
particular part of the bar to make a chalk mark, and when the 
bar came round again to see if the shaving broke at the same 
place. If it should do so repeatedly, and you treat it with acid, 
you can then find the initial flaw. It was perfectly hopeless to 
think of discovering the flaw while the bar was in the roof. It 
was exceedingly difficult to find it even in the laboratory. I do 
not know of any other failures of bars of this description in a roof, 
but I know of any number of failures the same as this in other 
works, such as draw-bars of rolling stock. Having seen this 
failure, the general conclusion I come to with regard to tie-rods 
made up in this way is this :—I should not trust a roof which was 
dependent upon a tie-bar of that size unless the walls were of such 
dirnensions that, supposing one of the tie-bars broke, the adjoin- 
ing principals and the wal] combined wonld have sufficient strength 
to hold the whole thing up as anarch without atie. In the present 
case, although the walls are weak, regarded as abutments to the 
arch, yet, in conjunction with the two adjoining principals, this 
thin wall held up the roof .for about twenty minutes after the tie- 
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the roof was due to the fracture of a tie-bar, and that fracture 
arose from an invisible flaw which existed in the bar from the 
beginning. 1 saw the two ends of the broken tie-rod. They 
showed the characteristic fracture of a welded bar which had had 
what is technically known as a pocket in the weld. I have seen 
hundreds of broken welded bars, and you can easily understand 
that when a flaw is in a bar, and the bar has passed investigation, 
it follows that the flaw must be invisible—that is, that it is in the 
centre of the bar. In making a scarf weld, such as this was, you 
have to be very careful to heat the iron to the proper heat, and 
not to overheat it, and then you have to get it in contact and 
hammer at it before the atmosphere has had time to form a scale 
on the surface. Borax and certain kinds of sand are thrown over 
the surface in order to make a sort of glaze or slag so as to protect 
it from the atmosphere. That is a difficult thing to do. You 
must not assume that because there was one-third of the sectional 
area left there was one-third of the strength. Looking at the bar, 
1 should say it would be nearer one-fifth than one-third of 
the strength, because the pull is not applied at the centre of 
gravity of the acting metal. Therefore, the stress is not spread 
uniformly. The size of the original pocket in the bar would 
amount toa circle of one and a-half inches or more in diameter, in 
which there was no metallic union whatever. Surrounding this 
pocket there would be a neutral zone of metal and dirt. Round 
the circumference of the bar there would be perfectly sound 
metallic contact. My experience is that in welded bars that is the 
normal condition leading to fracture. I knew Mr. Joseph Phillips 
very well, and I had such regard for his capacity as the most ex- 
perienced ironwork man of the day that I got him associated with 
others as contractors for the Forth Bridge. I have not the 
slightest doubt in my own mind, knowing Mr. Phillips, knowing 
Sir John Hawkshaw, and knowing what was done in the case of | 
the Birmingham roof, that the same course that was followed at 
Birmingham was followed here, and that every bar and coupling 
was tested hydraulically before it was put up. It would be a test 
of nine tons to the square inch. I have looked into Mr. Phillips’ 
note-books, but I have failed to find anything about the testing of 
the Charing Cross roof. I am not astonished at that because it 
goes without saying that as he had done it before he would not 
think of mentioning it again. It is a very simple process to carry 
out this testing. In the case of cables the Government test is 
nine tons to the square inch. Judging from what was done by the 
same men at Birmingham, I have no doubt that every possible 
precaution was taken for testing the Charing Cross roof, If ¢his 
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rod broke. That shows that, if it had been a little bit stronger, 
it would have held the rvof until there had been time to get wire 
ropes and make all safe. Therefore I should not condemn other 
roofs which are arches held by a single tie if they complied with 
that other condition. I should like to see a roof painted every 
two or three years so far as appearances go, but todo so would not 
have affected such a flaw as this in the least. It is more an 
aesthetic than a practical matter. This roof had not deteriorated 
to any material extent from rusting. The actual deterioration 
of this bar from rusting amounted to one-tenth of an inch on 
the mean diameter. After a roof had stood all the time that this 
had done, one would not suggest undertaking an examination for 
a fracture in a tie-rod-—at least, you would not unless you were an 
impostor. If you were told to set out to examine it for that pur- 
pose you would say, ‘‘I am dealing with a fool, and so I will deal 
with him according to his folly.” There are no signs of deteriora- 
tion in the quality of metal in the bar in question. I have 
never known of ironwork being materially damaged by loads 
not exceeding the elastic limit, no matter how many years they 
have had to endure them. With all the defects of the design, 
you could make this roof safe for a few hundreds of pounds. 
That could be done by the use of wire hawsers between the 
frincipals, and by strengthening a little some of the other 
cage but I strongly advised the Board of Directors to 
ace the question at once of replacing the roof in their own 
interests, and in that of the public, who would always be sus- 
picious of the roof after this accident. I advised the Board of 
Directors to put up a low roof so designed that the station 
could be widened without any interference. They have decided 
to do that, and the design is now practically finished. I have seen 
the stress diagrams handed in by the company’s engineer, and 
have gone into them, and I contirm Mr. Tempest’s calculations. 


We give the following extracts from Major Pringle’s 
conclusion. Itis not necessary to reproduce his recapitu- 
lation of the facts :— ; 


Owing to the great mass and weight of the falling débris, and to 
the necessity for safeguarding the remainder of the roof, it was 
not until mid-day on the 9th December that it was found possible 
—evidence of Inspector Chaplin—to trace the tie-rodding of the 
fallen principal throughout its length. It was then found to be 
broken at one point only, viz., in the third panel from the west, 


| about 13in, from the third coupling joint, 





The evidence proves beyond a doubt that the snapping of this 
particular tie-rod was the immediate cause of all that followed. 
The west wall, without the support of arched buttressing—as in 
the case of the east wall—yielded eventually to the severe thrust 
from the loosened bow of the first principal. But the time occupied 

twelve minutes—shows that not only did the wall offer great 
resistance to tearing-apart, but that much work had to be accom- 
plished in breaking away from the hold exercised on the crippled 
principal by the lines of purlins, which were stiffened by inter- 
mediate lattice girders, and in overcoming the resistance to distor- 
tion of the main rib itself. 

Turning now to the broken tie-rod, the eastern end in falling 
buried itself like a bayonet 2ft. in the ground. This end was 
unearthed on the 7th December, but the fractured surface was 
already rusted and corroded, and told no tale. The western end 
fell on the timbering of No. 2 platform, and was covered with 
corrugated sheeting and fallen dénis. It was thus fortunately 
preserved from the effects of damp and dirt. I saw it within a few 
minutes of the time it was uncovered on the 9th December. The 
surface of the fracture was then as clean and fresh as could be 
desired. The appearance was typical of a fracture at a badly 
formed weld. From the sketches, Plate II., attached, it will 
be seen tbat approximately two-thirds of the line of fracture 
is at an angle of about 56 deg. with the axis of the bar, 
whilst the uppermost third is vertical. The surface of the 
fracture may be divided for the purposes of description 
into three parts, ride sketch. A belt A about an inch in 
width, along the vertical line of fracture, extends round the 
upper and northern balf of the circumference of the bar ; over this 
area the fracture had the bright crystalline appearance of iron 
suddenly torn apart. In the centre of the bar can be seen a flaw 
or pocket B with a smooth fire-skin surface, surrounded by frag- 
ments of dark coloured ash; this area is roughly circular in 
shape with a diameter of l}in. to 2in. The third portion C, 
mainly consisting of a belt 1}in. to 2in. in width round the lower 
and southern half of the circumference, was generally discoloured 
and corroded, with a spongy appearance common in ill-formed 
welds, but here and there small spots and pin-points, especially. 
round the circumference, of clear crystalline appearance, showed 
signs of freshly fractured metal. 

As set forth in the evidence given by Sir John Wolfe Barry, Sir 
Benjamin Baker, and Mr. Kirkaldy, there can be no doubt that 
the fracture occurred at a weld in the bar; that the core of the 
bar B had never united, and had never possessed any value to 
resist tension ; that the surfaces of the area C had united, pro- 
bably indifferently, except in the immediate neighbourhood of the 
circumference ; and that the flaw, which originated in central 
pocket B, had gradually extended outwards over the area C under 
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the severe tensional stress to which—owing to the want of union 
in the centre—the bar had been so long subjected. The isolated 
bright spots and specks over the area C show that immediately 
before the bar snapped there was good metallic contact at these 
various points, as well as over the whole area A. 

The total area of metal which was doing work in resisting tension 
at the moment when the bar broke may be roughly estimated at 
about one-third of the whole area, or from 5 to 6 square inches 
The total calculated stress—see table of stresses in appendix— in 
tension was 81-5 tons, or from 13 to 16 tons per square inch of 
available metal. Taking into consideration the excentric position 
of the bulk of the available area A, it will be admitted that so high 
a stress would be certain to cause rupture the moment the thread- 
like points of contact in the area C parted. 

The normal stress in tension, due to weight of roof only, on this 
bar was about 61-5 tons. The additional stress brought to bear by 
weight of staging, &c., necessary for repair work was thus 20 tons, 
or nearly 30 per cent. more. The bar was subjected to this greatly 
enhanced stress for three weeks continuously before it failed, and 
prior to the middle of November had for four months been under- 
going a stress 15 to 20 per cent. greater than would be due to 
weight of roof only. It is clear, therefore, I think, that the 
immediate cause of failure was the additional weight necessarily 
imposed on the principal in connection with the repair work, and 
it is reasonable to suppose that the failure would not have occurred 
at the moment it did if the tie-bar had been subjected to stress 
from weight of roof only. It is equally clear that the weight of 
staging, &c., merely accelerated the failure, which, judging from 
the appearance of the fracture, was bound to occur at a compara- 
tively early date. That the flaw was growing is plain from the 
fact that the bar successfully withstood equally high stress imposed 
for a long period in the year 1898, when staging of similar weight 
was used for repainting work. 

Sir John Wolfe Barry and Sir Benjamin Baker state in their 
evidence that it is probable, judging from the procedure taken in 
the case of the New-street Station roof, Birmingham—the proto- 
type of the Charing Cross Station roof—that the tie-bars were 
hydraulically tested before erection with a stress of nine tons to the 
square inch—equal to 144 tons on this particular bar—and that 
every examination and test of the ironwork was made which the 
skill and care of engineers at that time could devise. Notwith- 
standing, the original bad flaw in the weld of this bar remained 
undetected. 

Once the roof had been erected, the possibility of a serious flaw 
being in existence and growing in size until it caused a failure has 
never before been recognised. This is the first known case of a 
tie-bar in a contained arch breaking under a reasonable stress. It 
would not, I think, have occurred to any engineer to make any 
special examination to discover the possible existence of such a 
flaw. Periodical examinations would be made to determine the 
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extent of general repair work necessary. At such periods the 
visible weakening or loss of metal due to rust or corrosion could be 
gauged, the condition of the bolts and fastenings determined, and 
necessary action could be afterwards taken to clean and repaint iron- 
work, renew bars that were much decayed, and replace fastenings. 
But, as given in evidence, no practical method exists of detecting an 
interior flaw in a bar of this size under high tension, unless some 
sort of fissure in the outer surface was apparent. No apparent 
tissure could, | think, exist under such stress without the bar 
snapping immediately. The evidence of Mr. Kirkaldy, on the 
difficulty he experienced in his works of discovering and proving 
the existence of welds at both ends of these tie-bars, shows that 
the welding on the surface of the bars was very well executed. 


Having dealt with various theories advanced, only to 
dismiss them, Major Pringle comes to the conclusion— 


that the fall of the roof was brought about by the breaking of 
the tie-rod in the third panel from the west of the main principal 
nearest to the wind-screen. The fracture occurred at a weld, by 
reason of a flaw in the welding. This flaw, commencing in the 
heart of the bar, had gradually extended outwards. The addi- 
tional weight of the temporary staging was the immediate cause of 
failure, but as the total stress in tension, at the time of failure, on 
the whole sectional area of the bar did not exceed 5-13 tons per 
square inch, I find that, for the necessary purposes of repair, such 
a stress was not in any way unreasonable, and could not be 
anticipated to cause danger of failure. Lastly, I do not consider 
that any reasonable precautions were neglected by the engineer or 
his staff in charge of the roof, or that it was possible by any practic- 
able method to have discovered the flaw in the tie-bar. 

The particular lessons to be learnt from this sad accident are as 
follows : 

(1) That in old iron roofs of similar design, more especially 
where welded bars of any size have been used, there is danger to 
be guarded against of conceaied flaws, which may grow in size under 
continued tensional stress, although in itself that stress may not*be 
exceptional. 

(2) That unless additional security be afforded by the duplica- 
tion or strengthening of the main tensional members there is 
possible risk of failure. 

(3) That where such risk of failure exists, it is necessary to 
consider whether the walls supporting the roof are in themselves 
sufficiently strong to resist the thrust which such failure will bring 
on them, and if not to strengthen them. 

As regards Charing Cross, the company have decided to remove 
the whole of the old station roof, and to replace it by one of the 
ridge and furrow type, on a lower level, with intermediate supports 
on the platforms. This work is proceeding. and in the meantime 
steps have been taken to relieve the tension on the tie-bars of all 
the remaining principals by taking up some of the strain with wire 
hawsers. 

Before closing this report, I wish to draw attention to the work 
carried out by the engineering staff of the railway during the days 
immediately following the collapse of the roof. The falling iron- 
work struck and broke the tie-bar of the second panel from the 
east wall of the second main principal, and caused the tie-rodding 
to break away from the first and second coupling joints. The 
three eastern panels of this truss were thus left unsupported by 
ties. The western wall was also forced out of the vertical by the 
thrust developed by this principal, which was left standing. The 
condition of affairs was highly dangerous, and a further collapse of 
the roof might have occurred at any moment. Wire hawsers were 
fixed to the feet of the second, third, and fourth principals, and 
the tension relieved by taking the strain with crabs. A raker was 
fixed against the west wall, and all the glass stripped off the roof 
between the second and third principals. Heavily strutted wooden 
towers were eventually erected to take the weight of the second 
principal. These works were carried out by night and day, under 
very considerable risk to life and limb, by the engineering staff of 
the railway. Their efforts, which had the happy result of render- 
ing the remainder of the roof safe, call for special mention. 








SOUTH AFRICAN NOTES. 
(By our own Correspondent.) 
JOHANNESBURG, 21st May, 1906. 

Ir is now history how, after a test case appeal by the New 
Kleinfontein Gold Mining Company to the Supreme Court, 
endeavouring to prevent the posting up in the Chinese com- 
pound of the celebrated repatriation invitation, the judges 
decided in favour of the legality of the step, and the notices 
were duly affixed on the 10th inst. It is understood that up 
to date not more than three applications have been received, 
and it appears as if the Chinese labourers were content to 
remain and finish their contracts. Some weeks must 
naturally elapse before the sense of security can be restored, 
and trade and business are still in a stagnant condition. 
Gradually, no doubt, as it comes to be seen that the labour 
supply of the mines is not likely to suffer from the act which 
was so loudly protested against, the Rand community will 
wake up to the fact that things are not so black as they appear, 
and that the future is, in fact, full of promise. The Kaffir 
labour supply is, as is usual at this season of the year, on the 
up grade —that is tosay, the recruiting can more than keep 
pace with the regular wastage. 

Apart from the labour question, the mining outlook is 
quite bright. The gold output of the Transvaal for the 
month of April was declared by the Chamber of Mines at 
439,243 fine oz., valued at £1,865,785. This showsa decrease 
of 4480 oz., of value £19,030, in comparison with the record 
March return, but the rate of working actually shows an 
increase when the relative number of working days in each 
month are considered. The Chinese mines, it is calculated, 
contributed about 35 per cent. of the output, and the 
significance of ‘‘repatriation’’ can be noticed. The total 
diamond output is not yet published, but the record of the 
largest producer, the Premier mine, is available. The output 
from this mine in April showed a very large increase, as will 
be seen from the following comparative figures :—Yield for 
January, 1906, 39,981 carats, value £49,976; February, 
45,277 carats, value £67,915; March, 71,084 carats, value 
£131,505 ; April, 89,600 carats, value £179,200. In this four 
months’ period the yield per load has increased from 0-27 
carat to 0°35 carat, while the value per carat has improved 
from 25s. to 40s. In April, the first output of tin from the 
Transvaal was declared, this being mined by the South African 
Landand Exploration Company—‘‘ Sallies’’—at Vlaklaagte, in 
the Bushveld north of Pretoria. On this property the hard and 
more compact rock is being reduced by rock-breakersand stamp 
battery, while the more weathered rock and the ‘‘ griesen’’ are 
powdered in a Krupp ball mill, instead of by stamps. The 
further treatment plant includes grinding pans, Hartz jigs, 
and Wilfley tables. The total tonnage of ore treated was 687, 
from which 16°8 tons of tin oxide were won. The cost of 
production was two guineas per ton, but this includes 
development and other charges, the actual cost of mining 
and dressing per ton of ore being about 32s. Cheaper work- 
ing is confidently anticipated, but at the present high price 
of tin a handsome profit is being made. Other tin mines in 
the same district will not be long in reaching the producing 
stage, and the hopes of a prosperous tin industry seem likely 





to be realised. It appears from the most recent information 
that the mining of tin is not likely to be confined to the 
Bushveld area, a very satisfactory discovery of cassiterite 
having been made within the last month at Pietpotgictersrust, 
in the Waterburg district. The work done up to the present 
has not been sufficient to prove the connection or the 
permanance of the rich patches of ore discovered. 

The working of the gold mines of the Rand under the 
system of centralisation which was started in the various 
blocks under the same financial controls on the resumption 
of mining operations after the war appears now to be a policy 
likely to be generally reversed. It was initiated to endeavour 
to secure more economical working, to simplify administra- 
tion, and to check waste. It has been violently attacked, 
the chief argument against the system being that it was cal- 
culated to, and, in fact, did, rob the mine manager of both 
initiative and. incentive to improve on results already 
obtained. The great facts against the system are that it has 
not achieved the ends hoped for; working costs are but little 
lower, and the grade of ore mined has reduced rather than 
gone up. 

The group of mines under the Albu control has been th? 
first to abandon the centralisation policy, and the Messrs. 
G. A. and H. S. Denny have severed their connection with 
this mining house, and are about to start as consulting 
engineers in London. These gentlemen have been intimately 
connected with mining in the Transvaal for the past ten 
years, and have been always in the front in dealing with 
economic questions relating to the mining, metallurgical, and 
mechanical engineering departments for the recovery of gold, 
and their presence will be greatly missed in the various 
technical societies of the Rand, where the stimulus of their 
many papers and suggestions has always made for progress. 
There has been no public recantation on the part of the 
Messrs. Albu of their faith in the policy they have just de- 
parted from ; but, though other immediate reasons probably 
account for the breaking up of the old association, the cen- 
tralised general management system is now relinquished. 

The general manager of the Central South African Rail- 
ways has recently issued his report for the year 1905. This 
interesting compilation shows clearly that the results 
obtained in the past year are in marked advance of those 
previously obtained. Compared with the previous year there 
has been an increase of gross earnings amounting to £776,840, 
accompanied by a decrease in working expenses of £67,220. 
The surplus of earnings over working expenditure amounted 
to the sum of £2,546,691, there being an increase in this 
respect of £844,060. Regarded per train mile, there has been 
a reduction of expenditure of 0°9d., while there has been an 
increase in the earnings of 2s.4°4d. With an increased 
average open mileage, the train mileage has been reduced, 
owing to the employment of more powerful engines. The 
number of passengers carried and the tonnage of goods 
hauled are both largely increased, as also the revenues 
derived therefrom. The railways of the Coast Administrations, 
of course, profited largely in the revival. For the conveyance 
of traffic to and from the Transvaal and Orange River Colony 
the Cape Government Railways received £1,157,040, or 28°5 
of their total railway revenue, while the Natal Government 
system received £1,085,941, or 52°9 of itstotal revenue. Mr. 
T. R. Price estimates that the £281,801, the share falling to 
the Portuguese Railway Administration, represents nearly 
the whole of its railway revenue, and he alludes in his report 
to this very practical testimony of the way the material 
interests of the Coast Colonies are vitally concerned in the 
development and progress of the Interior. Regarding new 
construction, it is stated that when all the projected lines are 
constructed the approximate length of the C.S.A.R. system 
will be 27493 miles, and that by the end of the present year 
the railway mileage opened and in working order will be more 
than double that existing in the two Colonies in the year 
1898. 

The financial aspect of the Central South African Railway 
report for 1905, while regarded by everybody as testifying to 
the efficiency and the economy with which our railways are 
worked, is still open to the criticisms of many, on the ground 
that a State railway administration is not justified in making 
such a huge yearly profit as 24 millions sterling. This 
revenue, under the present estimates, is naturally required to 
meet administrative requirements, but there is a very general 
feeling that, in the future, railway rates should be reduced, 
and that the needs of Government should be ministered to by 
the imposition of some more fair and equitable tax. A 
graduated income tax, to be levied on all incomes derived 
from South African sources, has been proposed. When 
responsible government is an accomplished fact there will be 
more heard of this question. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Ironworkers’ Wages. 

lronmasters are awaiting with much expectation the cir- 
culation by the Wages Board of the details of the new sliding scale 
which has just been arranged by the Joint Standing Committee of 
masters and men. The foundation of the new scale is the adoption 
by the masters of the men’s recent new propositions, the employers 
really having no serious fault to find with them. These proposals 
greatly widen the area of firms from which ascertainments of prices 
for wages purposes will in future be taken, and necessarily, there- 
fore, the classes of iron upon which the average is struck. They 
re-affirm the old princip'e that the Staffordshire and Midland 
puddlers are entitled to 6d. per ton over the North, in lieu of 
Northern extras. The basis of the new scale is fixed at 2s. pre- 
mium, over is. 6d. under the old scale. Thus the men secure a 
material rise in the basis of the scale, and it is a circumstance 
which is giving rise to some comment amongst the ironmasters 
that the new premium gives the exact wages now being paid. In 
some circles this is considered too high, but there is no doubt that 
it will be maintained. 


Improving Iron Trade. 

The sheet iron trade is active, and the larger business 
arriving at the galvanisers is producing a welcome extended list of 
orders for black iron. As a result the mills are running more 
regularly, and prices are stronger. Black sheets of 24 yauge well 
maintained at £7 15s. to £8; 27 w.g. and 28 w.g., £8 7s. 6d. to 
£8 12s. 6d.; and galvanised corrugated sheets of 24 g. packed in 
bundles, £12 10s. to £12 12s. 6d., f.o.b. at outports, 


Keeping Out Belgian Iron, 

Common bars are quoted £6 10s., but in some cases are 
being done for less, orders changing hands at £6 5s. per ton. 
Belgian and German bar iron, which a few weeks ago entered 
seriously into competition with Staffordshire common bars owing 





to its low price, is now ignored, as it is Possible to 
Staffordshire material at severai shillings below what the 
and German bars can be bought. North Staffordshire ma 
much better off for orders than makers locally, and they conti 

to quote £7 5s. for “‘ Crown ” qualities of bars. Gas-tube re 
in moderate inquiry at £6 12s. 6d. for large and £6 15s, for '» s 
orders. Hoop iron remains at £7 15s., and nail rods £8 per — 


obtain 
Belgian 
kers arg 


Advance in Wire. 
Manufacturers of iron and steel wire have advanced th 
price of mild steel wire 15s. per ton. German firms had alres a 
announced a rise of 10s, in wire rods and £1 in wire. For po : 
time they have paid practically no attention to the English mark xf 
having been fully occupied in supplying the wants of their aa 
continental markets. The way was thus thrown open to — 
makers to declure an advance in prices without endangering their 
trade, and, wisely enough, they have taken advantage of the 
favourable situation. : 


Ironmaking Materials. 

Ironmaking materials still rule high. Pig iron, although 
having fallen considerably, has by no means shared the fu!] rediup. 
tion in finished iron, while fettling for lining the puddling furnaces 
at the forges is very expensive, being about 24s, per ton, as com 
pared with 13s. 9d. before the late boom began. It seems likely 
that during the next six months ironmasters’ resources will be cor 
siderably taxed. 


New Tube Works. 
There is a report that a new tube works is about to be 
established at Walsall by a new private company, with an initial 
capital of £10,000. A site for the new works has already been 


secured. 


Bolt and Nut Trade. 
Mr. Walter Harley, of Smethwick, Birmingham, has heen 
elected the new chairman of the South Staffordshire Nut and Bolt 
Trade Wages Board. 


Canalisation. 

A conference of lvcal authorities and chambers of com. 
merce of the Midland Counties, convened by the Birmingham 
Chamber, will be held early next month to consider the canal 
question. The object is to determine if possible upon common 
evidence establishing one or two main principles before the Royal 
Commission. The principal seaports connected with Midland 
trade will be invited to co-operate. This week Mr. Morton, of the 
firm of Fellows, Morton and Clayton, canal carriers, Birmingha:n, 
in his evidence before the Commission, advocated State control, and 
estimated approximately that instead of the total through traffic 
amounting, as stated in the Board of ‘Trade returns relating to 
canals, to 22} million tons, it was actually less than 8 millions, 
He pointed out how the department had, by a faulty system of 
statistics, counted the same traffic tive times over. The Birming- 
ham canal was as much under railway control as if railway owned. 
That policy had resulted in a great discouragement of through 
traffic. Steam haulage would reduce the cost of conveyance to a 
tenth of a penny per mile per ton. 


Copper and Tin. 

The high price of tin has seriously affected some of the 
Birmingham hardware trades, and some maggfacturers tind it 
cheaper to obtain supplies of raw material melting down old 
stock than to manufacture in metal in the or@inary way. The 
dearness of metals has also caused discounts of manufactured 
goods to be revised. This has caused friction among factors and 
merchants, who allege that they cannot obtain the additional 
money from their customers. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, June “ist. 
A Quiet Market. 

IF a scientific term is permissible in a business connection 
the Manchester market for pig iron might be described as in a 
state of ‘‘suspended animation.” It is true there is a very ordi- 
nary business passing, but inquiries for forward delivery are by 
no means uumerous, and merchants do not appear to be in a 
speculative mood at all. Indeed, the outlook is somewhat uncer- 
tain. The fact of the strong statistical position, coupled with 
heavy — both from the East and West Coasts, must be 
considered in future calculations, but we were assured on the 
Manchester Iron Change on Tuesday, that more than one firm 
would, with Lond jide offers, be prepared to sell up to the end of 
the year at present prices. To some extent here the position is 
accentuated by after-holiday effects, the market not yet having 
recovered its wonted elasticity. As it is, there is again no change 
to record in prices. Forge iron also appears to be in small demand 
at late rates. 


Finished Iron. 
There is a steady business passing, and merchants are still 
well off for orders, 


Steel. 
Billets are in request, but 


ee are somewhat weaker. 
Most agents report a good all-round ¢ 


emand, however. 


Manufactured Copper. 
: The decline in the raw article has at length caused a move 
in manufactured material. Sheets have been reduced £3 per ton, 
but there is no change to be reported in copper or brass tubes. 


Quotations, 

Pig iron: Lancashire No. 3 foundry, 61s.; Lincolnshire, 
56s. 6d.; Derbyshire, 58s. 6d.; Staffordshire, 55s.; Middles- 
brough, open brands, 59s. 4d. to 59s. 8d. Scotch: Gartsherrie, 
64s.; Glengarnock, 62s. ; Eglinton, 61s. 6d. to 62s. ; Dalmelling- 
ton, 61s., delivered Manchester. West Coast hematite, 65s. f.o.t.; 
East Coast ditto, 67s. f.o.t. Scotch, delivered Heysham: Gart- 
sherrie, 62s.; Glengarnock, 60s.; Eglinton, 59s. 6d. to 60s.; 
Dalmellington, 59s. Delivered Preston: Gartsherrie, 63s.; 
Glengarnock, 61s.; Eglinton, 61s.; Dalmellington, 60s. Finished 
iron: Bars, £7 5s.; hoops, £7 17s. 6d.; sheets, £8 7s. 6d. to 
£8 12s. 6d. Steel: Bars, £7 5s. ; hoops, £7 15s. ; boiler plates, 
official, £8 12s, 6d.; plates for tank, girder, and bridge work, 
£7 7s. 6d. to £7 12s. 6d.; English billets, £5 7s. 6d. to £5 15s.: 
sheets, £8 17s. 6d. Copper: Sheets, £96 per ton ; seamless copper 
tubes, 11?d.; brazed ditto, 11}d.; seamless brass tubes, 9$d.;_ con- 
denser, 104d.; brazed brass tubes, 104d. to 109d.; rolled brass, 
83d. to 9d.; brass wire, 87d. to 9d. per lb. Sheet lead is steady 
and unchanged, at £19 15s. per ton. 


The Coal Trade. 

As can be well imagined, the brilliant weather has 
practically stopped the house coal trade, and as the demand for 
shipping account is still quiet, short time at the pits is now 
se general. This causes a decline in the quantity of slack 
produced, and as the demand is strong, it is stated that a premium 
on official prices is being paid in some cases. Manufacturing coal is 
in request. Quotations are still somewhat nominal as follows :— 
Best house coal, 13s. to 14s.; seconds, 12s. to 12s, 6d.; common, 
9s. to 10s.; best engine fuel, 8s. 2d. to 8s. 1ld.; steam and forge’ 
coal, best, 8s, 8d. to 9s, 3d.; best slack, 7s. to 7s, 6d.; medium, 
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gs. bd. to 7s. 2d.; common, 5s. 5d. to 6s, 2d. at the pit. 
coal, 10s. to 10s. 3d.; unscreened, 9s, 6d. to 9s, Yd., 
Manchester Ship Canal. 


Screened 
delivered 


Labour Position and Prospects. 

Reports show that in the engineering trades the percent- 
age of unemployed is lower than in any month since June, 1900. 
in the Manchester and Liverpool district it is 2-5, as compared 
with D7 at the corresponding period of last year. In Manchester 
some overtime has been worked by engineers and ironfounders. 
In Oldham, Bolton, Blackburn, and Burnley a great deal of over- 
time has been worked in nearly all sections. Unfortunately, 
the ironmoulders have refused the advance offered by the masters 
in the Colne district, and have come out on strike. There is also 
trouble amongst the brassfounders in another part of Lancashire. 
At Accrington Messrs. Howard and Bullough have advanced the 
wages of the men without solicitation, owing to the good position 
of the textile machine-making industry. 


BARROW-IN-FURNESS, June 21st. 


Hematites. 

A brisk business is being dong in hematite pig iron, 
although the outlook at the moment is not so satisfactory as it 
has been. There is, however, reason to believe that if the demand 
falls off in one direction it will improve in another, and anticipa- 
tions are indulged in by those who are in the best position to form 
a judgment of the prospects of the future that a fairly steady 
trade will be maintained during the rest of the season. Big 
deliveries of iron are being made as well by sea as by rail, and 
these are likely to be maintained for some time tocome. Warrant 
stocks have been reduced during the week by 470 tons, and now 
stand at 75,271 tons, and are fairly well held. There are 38 
furnaces in blast in the district, and it is expected soon that at any 
rate one furnace will be put on charcoal iron, for which the demand 
is steady. Ferro-manganese is being largely bought in this district 
at present. Forge and foundry pig is quiet. Makes still quote 
67s. for parcels of mixed Bessemer numbers nominal, and warrant 
iron is at 64s, 10$d. net cash sellers, buyers 3d. less. Scrap iron 
is selling freely and local stocks have been largely diminished of 
late. Iron ore is brisk at 15s. net at mines for good average native 
sorts, and Spanish ores are selling at 19s. 6d. net at West Coast 
ports, and are being largely imported. Harrison, Ainslie and Co. 
report the discovery of large deposits of iron ore on its Lindal 
Moor royalties. The firm’s explorations have been conducted in two 
different parts of its royalty, and in both cases they have resulted 
in finds of what promise to be Jarge beds of raw material of 
good quality. 


Steel. 

The plate mills at Barrow, which have been working night 
and day since last September, have only been working half time 
this week, a sign either of the falling off of orders, or of waiting for 
specifications. The fact is the demand is weaker than it has been, 
but itis expected to improve. Prices remain steady at £7 7s. 6d. 
for ship plates, £7 17s. 6d. for boiler plates, and £7 for angles net 
cash. Very few angles are produced in this district. The trade 
doing in steel rails is steady, and the mills are working night and 
day on orders, mostly on colonial account. Prices are steady at 
£6 7s. 6d. per ton net f.o.b. It is believed much more business 
would be done if prices were a little easier. Merchant steel 
quiet, ’ 


Shipbuilding and Engineering. 

The only new item this week in the shipbuilding trade is the 
launch at Barrow on Wednesday of a floating dock for the British 
Admiralty, for submarine use at Hasler Creek, Portsmouth, She 
is 250ft. long and 50ft. 64in. broad, with side walls 200ft. long, and 
with a height of side walls of 28ft. She is 700 tons weight, and 
will lift 500 tons 25ft. to 26ft. in one hour. No new shipbuilding 
orders are reported, and work in the Barrow yard is getting scarce. 
Engineers are, however, well employed in most departments, 


Shipping and Coal. 

The exports of iron and steel from West Coast ports last 
week totalled at 14,568 tons, showing an increase of 3069 tons over 
‘he corresponding week of last year. ‘The total exports this year 
have reached 352,901 tcns, being a decrease of 41,454 tons on the 
corresponding period of last year. Coal and coke are firm at 
steady prices, and are in large demand on manufacturing and 
shipping account. 





THE SHEFFIELD DISTRICT. 
(From our own Correspond: nt.) 
The Trade Situation. 


THE influence of the recent holidays has soon been 
shaken off, and in all departments the ordinary course of busi- 
ness is being pursued with a vigour which has been all too 
lacking during recent years. It is refreshing to chat with manu- 
facturers and hear that, on the whole, they are well satisfied 
with trade as it is. There are certainly no complaints, except 
in the lighter trades, where the high cost of raw material con- 
tinues to be a serious factor in the situation. In the iron, steel, 
and coal trades the general opinion seems to be that the state 
of affairs will gradually improve, though we shall probably see 
no boom like that of last autumn. And there is no desire that 
such a boom should take place. That of last year fulfilled its 
purpose in that it forcibly stimulated business and brought in a 
rush of work, the effect of which is yet important. Now the 
wish is that the trade position will open up gradually and 
steadily, without any undue booming in any direction, so that 
prices may maintain a level advantageous to all parties. Nothing 
so surely upsets legitimate industry as wild fluctuations in the 
cost of raw material. 


The Coal Trade. 

There is little change in the position of the coal trade 
from last week, but market tendencies and influences which were 
then merely mapping out their direction have become more 
pronounced, House coal, for instance, is not talked about, 
and it seems almost absurd to mention this department 
with the thermometer at its present level. One curious 
fact, however, is noticeable. The weakness in this section is 
confined chiefly to the best qualities, and even here trade, for 
the time of year, is correspondingly good, for many far-seeing 
ones are taking advantage of the ramge of prices now to lay in 
supplies to carry them through the winter. Prices are rather 
undecided, and it is not too easy to quote, for there are rumours 
of severe underselling by some of the local colliers. There 
seems no pressure of second-class qualities of house fuel on the 
market, and in this connection it is freely reported that some 
colliers are going to the extent of offering the second rate seams to 
the works for manufacturing puposes, thus suffering a severe drop 
in prices. The explanation, however, is that colliery owners are 
merely looking ahead, and they do not intend to ruin their con- 
tract rates for winter business by accepting ridiculously low prices 
now. There is no doubt, also, that a heavy tonnage of medium 
grade house coal is being sent away unscreened for gas carbonisa- 
tion purposes, 


Continued Demand for Steam. 


The shipping demand for all qualities of hard fuel is 
remarkably strong, and a very large tonnage is going to the 
Humber shipping ports both by rail and canal. The exact figures 
are not yet available, but it is not without interest to note that the 
shipments from Hull to foreign ports for the week ended June 12th 








showed an increase of more than 27,000 tons over the corresponding 
period in the previous year, the figures this year being nearly 
doubled, while from Grimsby the advance was more than 5000 
tons. In addition, the steady development of the steam fishing 
industry from the Humber ports has opened up quite a new and 
important market, for the requirements of the long distance 
trawlers add up to a very considerable total. The works are taking 
a good quantity of manufacturing fuel, but after all it is the 
shipping business which tells most Just now, and so long as this 
holds up at all well, the activity in the coal trade will continue. 
Most of the pits were closed for the miners’ demonstration on 
Monday, and in many instances Tuesday was regarded as a “play” 
day, so the output during this week has been oukohensiolty 
lessened, and stocks have been correspondingly depleted. 


Gas Coal Contracts. 

The arrangement of gas coal contracts for the twelve- 
months commencing in July has now been practically completed. 
There have been some curious up-and-down movements. West and 
South Yorkshire gas coal producers early found themselves in a 
very advantageous position, for a good foreign demand at New- 
castle resulted in prices being so advanced there that the large 
metropolitan companies—the Gas Light and Coke Company, the 
South Metropolitan Company, and the South Suburban Company 

placed largely-increased contracts in this district at prices fully 
6d. and 9d. per ton over the rates ruling a year ago. The Derby- 
shire and Nottingham people were not so fortunate, for, in several 
cases, contracts made twelve months ago carried with them the 
option of renewing for another year at the same rate, and this 
clause the consuming companies were not slow to take advantage 
of. New business, however, at one time commanded a 6d. per ton 
advance, which gradually fell away to nothing, while now the 
improvement is about 3d, per ton. Only a few small contracts are 
now outstanding, but the rather important one of Sheffield will not 
be negotiated for another six weeks or so, 


The Heavy Trades. 

As mentioned in the opening paragraph, the condition of 
the heavy trades in the city and district is in every way eminently 
satisfactory. Work comes in in fair volume, quite sufficient to 
keep the works steadily going, to say nothing of the large 
ret Aloe ahead, which have sustained business all through the 

ear. No new orders of note have been placed, but the small 
ookings make up a satisfactory aggregate. There is no change 
in the official quotations for raw material, but a harder tone marks 
prices, which may generally be quoted as follows :—Lincolnshira 
forge, 52s.; ditto foundry, 54s. 6d.; ditto basic, 54s. 6d.; Derby- 
shire forge, 52s. 6d.; and foundry 55s. 6d. Hematites are rather 
easier, East Coast being 74s. and West Coast 75s., in both cases 
less 24 per cent. 


Cammell Laird and Co.’s Expansion. 

The directors of Messrs. Cammell Laird and Co., at the 
special meeting this week, did not take their shareholders into 
their confidence regarding the purposes to which the additional! 
capital they propose to raise shall be applied. It was explained, 
however, that the completion of the new armour-plate mill—parti- 
culars of which have already been given in THE ENGINEER—and 
their new shell-making plant would fully absorb the remains of 
their last debenture issue, and they now asked the shareholders’ 
consent to the issue of debentures to the extent of a million 
sterling, but, said Mr. Laird, it was undersirable that the purposes 
and extensions to which this was to be applied and the methods of 
raising money should yet be stated. The shareholders expressed 
continued confidence in the Board, and passed the resolution 
unanimously, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THE fact that the buying at present in this branch is slow 
is not disquieting to the makers, for they are well situated as 
regards orders, and never were they called upon to deliver such 
large quantities of iron. The shipments of pig iron from the 
Cleveland district are this month larger than they have been 
reported in any previous month, exceeding even the unprecedented 
figures of last month. Producers just now are practically inde- 
pendent of buyers, as they are so well sold ahead, and what they 
have will tide them over the usually quiet month of July. Before 
they are short, buying will be on again for autumn deliveries. As 
a rule, they have no iron in stock, and iron is being taken out of 
the public warrant stores at a very rapid rate, faster, indeed, than 
it accumulated, so that June will probably show a decrease of 
40,000 tons. No. 3 Cleveland G.M.B. pig iron has mostly been 
sold this week for early f.o.b. delivery at 50s. 6d. per ton, but 
neither makers nor second hands would accept as low a figure for 
forward, because better prices are expected for August and 
beyond. ‘That, indeed, is the usual experience. No. 1 is at 
52s.; No. 4 foundry at 49s. 9d.; No. 4 forge at 49s.; mottled at 
18s, 6d.; and white at 48s.; all for early delivery. The lower 
qualities are thus relatively cheaper than No. 3, as also are Cleve- 
land warrants, these latter having been quoted as low as 49s, 11d. 
this week, the closing figure on Wednesday being 50s. 14d. 


cash. 


The Hematite Iron Trade. 

In this district business in this branch is dull, and prices 
rather weak, with competition somewhat keen. It is true that 
quotations are relatively higher than they are for Cleveland pig 
iron, mixed numbers of East Coast hematite pig iron being about 
lds. per ton higher than No. 3 Cleveland pig iron, the ordinary 
difference being 10s., but it is questionable whether the producers 
are doing as well as those making Cleveland iron. The materials 
used by the hematite producers are dearer; the Rubio ore is at 
19s. 9d. per ton delivered c.i.f. Tees, and this signifies that nearly 
two-thirds of the price realised for the pig iron goes te pay for 
the ore used. There is no doubt that ore is much too high at 
present. Moreover, coke is becoming dearer ; in fact, most of the 
sellers are quoting 6d. per ton more than in the early part of the 
month, or 17s. for medium qualities delivered at the Middle- 
brough furnaces, against 16s. 6d., and, what is more, they are 
realising the higher rate, as there is no overplus of coke now. 
While cost increases the value of the iron is declining, and mixed 
numbers have been readily forthcoming at 65s, 9d. per ton this 
week, But consumers hold off for still lower rates. Merchants 
have offered to buy heavily for forward delivery at 65s., but 
makers are not prepared to accept that. 


Exports of Pig Iron. 

Last month’s shipments of pig iron from the Cleveland 
district were the largest on record for any month, but the current 
month’s exports are larger still, and there is reason to believe that 
they will continue good for some time, and thus tide the makers 
over what is usually a dull period of the year. Never have iron- 
masters in this district had so active a time as the current half- 
year has been, and it is all the more satisfactory as the chief buyers 
have been countries which it was thought would never more need 
to go outside their own confines for their supplies of pig iron. 
Germany with a make increased to nearly twelve million tons of 
nig iron has, nevertheless, this year suffered from a shortage, and 
bought Cleveland iron as freely as at any period. The total 
shipments of pig iron from Cleveland this month up to 20th 
reached 92,655 tons, as compared with 86,495 tons last month; 
59,884 tons in June last year, and 50,846 tons in June, 1904, all to 
20th. 





Manufactured Iron and Steel. 

What producers in these branches complain of is the 
absence of fresh orders, but as yet that does not inconvenience 
them or lead them to reduce their quotations, because they are 
well supplied with contracts. There have been very heavy ship- 
ments this year, especially of rails, sheets, and bars. The price of 
heavy steel rails is strong at £6 7s. 6d. per ton, f.o.b., but for 
chairs and sleepers the quotations are not so steady, as they do not 
feel the improvement which is so noticeable a feature in the rail 
trade. Sellers are glad to get £3 15s. for cast iron chairs and 
£6 17s. 6d. for steel sleepers, both f.o.b. There is more activity 
in the galvanised sheet trade, and the price for both steel and iron 
galvanised shee’s has been advanced to £12 12s. 6d. per ton, 
24 gauge in bundles, and f.o.b. These are going freely to India, 
Japan, and South Africa. Steel ship plates are steady at £7, and 
iron ship plates at £7 5s., both less 24 per cent., f.0.t. Steel ship 
angles are firm at £6 12s. 6d., steel bars at £7, and iron bars at 
£7 5s., all less 24 per cent., f.o.t. 

An Angle Makers’ Combination. 

Last year the plate makers of the North of England and 
Scotland entered into an arrangement which was designed to 
prevent undercutting in prices. It was provided that the Scotch 
makers should deal with the orders of Scotch consumers, and the 
North of England producers should supply the wants of the ship- 
yards on the North-East Coast—in fact, that they would not 
invade each other’s own immediate districts. Previously, the only 
parties who reaped any benefit from the competition were the rail- 
way companies. The arrangement has worked well, and now an 
endeavour is being made to organise a similar combination in the 
angle trade. An effort was made when the plate combination was 
arranged, but it fell through. Now, however, the proposal is 
being revived, and with some expectation of success. A conference 
was held ai Newcastle a few days ago, and a further conference 
is shortly to take place in London, with the view of making the 
organisation a national one. 


Shipbuilding and Engineering. 

The situation is not favourable, for while there is yet 
plenty of work at the shipyards, orders are not coming in at all 
well. There is nothing to encourage shipowners to add to their 
fleets ; indeed, there is almost everything to deter them. Freights 
have been very disappointing, the homeward rates being specially 
unsatisfactory, and outward rates are declining also, coal freights 
having dropped ra‘her quickly. Naturally, in these <ircumstances, 
shipowners look upon the heavy output of new shipping from the 
yards with no little apprehension, and it is expected that before 
long it will become necessary to lay up some of the steamers; cer- 
tainly, freights do not allow of the older vessels being run ata 
profit. Owners cannot afford to pay the present rates asked by 
the shipbuilders, and these, it is generally believed, will have to 
come down. 


Dispute at Ormesby Works. 

The dispute between Messrs. Cochrane and Co., Ormesby 
Ironworks, Middlesbrough, which has been in progress for several 
weeks, and involves the stoppage of 1200 men, has not yet been 
settled. The pipemakers on piecework offer to accept a reduction 
of 5 per cent. in the rate of pay on the understanding that, owing 
to the increased output possible by means of the improved 
machinery, this should not mean an actual reduction in the wages 
received. The firm is considering this offer. 


” The New High-level Bridge at Newcastle. 

This is to be opened by the King on the 10th July, 
when he journeys north to take part in the opening of the com- 
pleted Armstrong College and the Royal Victoria Infirmary. 


North-Eastern Railway Wages. 

A meeting of the delegates of the men employed by the 
North-Eastern Railway Company over the whole system was held 
at Darlington on Sunday to consider the results of the conferences 
held at York and Neweastle on the subject of working arrange- 
ments, of hours, and of pay. Mr. R. Bell, the general 
secretary of the A.S.R.S., issued a report, and it was decided to 
adjourn the conference for three weeks to give the branches an 
opportunity of considering the acceptance or rejection of the 
terms. Mr. Bell unhesitatingly advises the men to accept the 
terms as a settlement of the present movement, and hopes that in 
the near future they may induce the directors and officials to form 
a conciliation board at which the men’s grievances may in future 
be considered. Mr. Bell speaks highly of the manner in which the 
delegates were received by Mr. Butterworth and his colleagues. 
The men’s representatives, he says, were treated with the greatest 
courtesy, patience, and fairness during the eleven days over which 
the conference lasted. 


Coal and Coke. 

The market continues to improve, and exports are helped 
forward by the low freights. The prospects are good, and lower 
prices are not looked for. The output of steam and gas coals is 
pretty nearly up to the full production, and sellers are very firm. 
Best steam is up to 10s. 6d. per ton f.o.b.; seconds to 9s. 6d.; and 
smalls to 6s.; while best gas is at 10s., and consumers are buying 
well ahead at these figures. There has been also a brisker demand 
for coke and a reduced production, so that there is no longer a 
glut, and some of the sellers have raised their price 6d. per ton, 
17s. being asked and realised for medium coke delivered at the 
Middlesbrough furnaces, only small quantities being forthcoming 
at 16s. 6d. Foundry coke is at 18s. to 18s. 6d. f.0.b. The Wear- 
mouth Colliery Company is about to sink a new shaft and to con- 
struct new quays and staiths on the river, while the River Wear 
Commissioners are to deepen the river so as to float vessels 
drawing 24ft. of water. ‘he Weardale Steel, Coal, and Coke 
Company is installing at Tudhoe Works a large by-product coke 
oven plant. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


General State of Trade. 

THERE is steady employment in all the great branches 
of industry. While complaints are heard that new orders do not 
come to hand so freely as could be desired, the work at present 
available will keep works running for some time. The trade 
holidays will intervene within the next few weeks, and the expecta- 
tion is that by the beginning of autumn some fresh business 
developments may take place. 


The Warrant Market. 

Business in the Glasgow pig iron warrant market has 
been irregular. On some days there has been considerable weak- 
ness, ascribed to bear selling ; whilst in others the market has 
recovered, The statistical position is considered satisfactory. 
especially on account of the renewed large shipments from the 
Middlesbrough district. Business has been done in Cleveland 
warrants at 50s, to 50s. 2d. cash, and 50s. 24d. to 50s. 8d. one 
month. Large sales of Cleveland iron are reported to have been 
made for shipment in autumn, and it is even rumoured that sales 
in some cases have taken place for delivery in the early part 
of nextyear. Scotch warrants have been at 56s. 6d. to 56s; 3d., 
and standard foundry pig iron 50s, 44d, to 49s, 9d. per ton. 


Hematite Pig Iron. 
i The market for hematite has been less buoyant, and there 
is a tendency to curtail the output to some extent, Merchants 
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quote Scotch hematite 69s. 6d. for delivery at the West of Scot- 
land steel works, and Cumberland hematite in our market has 
varied from 64s. 10$d. to 64s. 9d. per ton. There are large quan- 
tities of iron to deliver under existing contracts, but the demand 
in the shape of new business is at the moment somewhat restricted. 


Output and Stocks of Pig Iron. 

Since last report one furnace has been transferred from 
hematite to ordinary at the Clyde Ironworks, one at Gartsherrie, 
and one at Eglinton, so that the number of furnaces making 
hematite has been reduced from forty-eight to forty-five, and 
those making ordinary iron increased from thirty-four to thirty- 
seven. The total number of furnaces in blast is eighty-eight, 
compared with eighty-five at this time last year. The stock of 
pig iron in Glaszow warrant stores shows the small decrease of 15 
tons, and at the time of writing consists of 12,144 tons Scotch 
warrants, and 6650 standard foundry pig iron. 


Foreign Inquiries for Basic Iron. 

Merchants state that they have had within the last few 
days considerable inquiry, both on Belgian and German account, 
for basic pig iron. The production of this class of iron in Scotland 
is limited to the output of half a dozen furnaces, and it is under- 
stood that of late the whole of it has been required for the home 
manufacturer. Whether anything can be done to meet the foreign 
demand it is difficult to say. 


Prices of Scotch Makers’ Iron. 

The prices of Scotch makers’ pig iron, in some cases, show 
a further reduction of 6d. per ton. G.M.B., No. 1, is quoted at 
Glasgow 57s. 6d.; No. 3, 55s. 6d.; Monkland, No. 1, 58s. ; No. 3, 
56s.; Carnbroe, No. 1, 61s.; No.3, 58s.; Clyde, No. 1, 65s.; No. 3, 
60s.; Gartsherrie, No. 1, 65s.6d.; No. 3, 60s. 6d.; Calder, No. 1, 
66s.; No. 3, 6ls.; Summerlee, No. 1, 68s.; No. 3, 63s.; Langloan, 
No. 1, 69s.; No. 3, 63s.; Coltness, No. 1, 73s.; No. 3, 62s.; 
Glengarnock at Ardrossan, No. 1, 66s.; No. 3, 60s.; Eglinton at 
Ardrossan or Troon, No. 1, 60s.; No. 3, 57s. 6d.; Dalmelling- 
ton at Ayr, No. 1, 62s. 6d.; No. 3, 57s. 6d.; Shotts at Leith, 
No. 1, 66s.; No. 3, 6ls.; Carron at Grangemouth, No. 1, 67s.; 
No. 3 62s. per ton. 


Scotch Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 6295 tons, compared with 8033 in the corres- 
ponding week of last year. There was despatched to the United 
States 850 tons, Canada 150, South America 200, India 130, 
Australia 1050, France 90, Russia 100, Germany 255, Holland 180, 
Belgium 20, Spain and Portugal 165, China and Japan 210, other 
countries 135; the coastwise shipments being 2760 tons, against 
3885 in the corresponding week of last year. 


Arrivals of English Iron. 

The arrivals of Cleveland pig iron at Grangemouth in the 
past week amounted to 9105 tons, being 103 tons less than in the 
corresponding week, but there has been a total increase in these 
arrivals since the beginning of the year amounting to 20,472 tons. 


Finished Iron and Steel. 

There is a quiet business doing in finished iron, but the 
works, generally, have good employment. Most of the steel 
works are busy, and there is a prospect of the unprofitable com- 
petition in angles being overcome by negotiations that have been 
proceeding between representatives of English and Scottish manu- 
facturers. Large deliveries of material are still taking place to 
the shipyards. At the same time there is a decided lack of new 
inquiries for future supplies of this description. It is to be hoped 
that this quietness may prove to be only temporary. 


The Coal Trade. 

The coal shipments from Glasgow are about 7000 tons less 
than in the preceding week, but there has been a large increase on 
the East Coast, so that the total shipments from Scottish ports 
are 29,993 tons better than in the preceding week, and 13,282 tons 
larger than in the corresponding week of last year. The clear- 
ances at Glasgow were 59,163 tons, compared with 67,725 in the 
preceding week, and 55,365 in the same week of 1905. There has 
been a rather better inquiry for household coal for home use, and 
the demand for manufacturing purposes is well maintained. The 
Corporation of Glasgow has fixed contracts for about 260,000 tons 
of coal, and decided to ask for fresh tenders for the rest of 
its supply, which will amount to about 500,000 tons additional. It 
is stated that the average price of the coal just purchased is from 
3d. to 34d. per ton above the rate paid this time last year. The 
Corporation of Paisley has decided to ask for fresh tenders for its 
coal supply, owing to an easier tendency in the market, and the 
possibility of being able to fix up the year’s requirements some- 
what below the figures already submitted. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Boom in Steam Coal. 

A STRIKING scene has been presented at the chief coaling 
ports this week, Cardiff, Penarth, and Barry having been excep- 
tionally busy. On Monday there were seventy steamers at the 
last-named port, some discharging pitwood, but the majority busy 
in loading coal. The great rush of work has been carried on with 
mechanical ease. While the docks are crowded, the line 
of “light” steamers coming up the Channel shows no falling 
off, and with favourable weather continuing the present boom 
seems likely to last. It is reported that one large owner has 
sold 70,000 tons, best, to be delivered in June and July. On 
Tuesday Roath Dock had, in addition to numerous vessels, five 
very large steamers loading, representing a deadweight capacity 
of over 40,000 tons. Steamers are, of course, prominent, but sail- 
ing vessels are also to be seen in this and other docks, and, though 
great steamers are in favour, the good old serviceable ones with 
light draught are continued. In the compass of one man’s life- 
time the sloop of a few hundred tons has been succeeded by huge 
steamers of a carrying capacity of 8000 tons. While the Cardiff 
ports have enjoyed a great deal of the boom, Swansea despatched 
last week 84,000 tons, of which nearly 35,000 went to France. 
Newport, Mon., was similarly busy, sending 84,596 tons away to 
foreign destinations, and nearly 11,000 tons coastwise. Port 
Talbot last week indicated an increase of 11,254 tons over the 
previous week, and a more active condition is beginning to show 
at Lianelly. 


Latest Coal Prices. 

Mid-week the report on ’Change, Cardiff, represented 
unabated inquiry for best and second-class Admiralty large steam. 
Dry coals are in demand ; house coal has entered upon its summer 
slackness, and will continue until the autumn. Small steams are 
strongly held. Monmouthshire semi-bituminous shows an upward 
tendency. No.3 Rhondda house coals are nominal. Closing prices, 
Cardiff :—Steam, best large, 15s. 9d. to 16s. 3d.; best seconds, 15s. 
to 15s. 6d.; seconds, 14s. 6d. to 14s. 9d.; drys, 12s. 9d. to 13s. 3d.; 
best washed nuts, 12s. to 12s. 6d.; seconds, 11s, 6d. to 11s. 9d.; 
best washed peas, 10s. 9d. to 11s.; seconds, 10s. 3d. to 10s. 6d.; 
very best small steam, 9s. 9d. to 10s.; best ordinaries, 9s. 3d. to 
9s, 6d.; seconds, 8s. 6d. to 9s.; inferiors, 8s. to 8s. 3d. Mon- 
mouthshire semi-bituminous coal: Best large, 15s. to 15s. 3d.; 
best ordinaries, 14s. to 14s. 6d.; seconds, 12s. 6d. to 13s. 3d. 
House coals: best, 15s. 3d. to 15s. 6d.; best ordinaries, 14s. to 
14s. 6d., seconds and other sorts, 11s. to 13s. No. 3 Rhondda, 15s.; 
No. —— lls. to 11s, 6d. Patent fuel, 16s, to 16s. 6d.; 
pitwood, 21s, 2 





The Hauliers. 

There is a possibility of trouble again amongst the hauliers, 
and if pacific measures are not successful 5000 men will be affected. 
The contention on the part of the hauliers is that the coalowners 
are endeavouring to make it compulsory to work overtime, whereas 
they take the ruling of the agreement entered into to be 
voluntary. 


Threatened Strike amongst the Anthracite Colliers. 
Some of the alarmists are predicting a strike in the 
anthracite coalfield. It appears that a large number of non- 
unionists are in the district, and notices are threatened in July if 
they do not join the Union. Very probably they will give way 
before the end of the month. 


Another New Colliery Undertaking. 

Every now and then evidence is forthcoming that a large 
area of virgin coal ground exists in Wales. A new venture by the 
**Welsh Navigation Company” is being discussed. The scene is 
south of the Cambrian and naval collieries, a little way out of the 
anticlinal, and is expected to escape the troubled ground which 
has caused so many disasters. It is thought that a good area of 
No. 3 Rhondda will be won, and steam coals reached at 80) yards. 
The venture will, if successful, add largely to the coal wealth. 


State of the Anthracite Coal Trade. 

A moderate amount of business is being done in the dis- 
trict. On ’Change, Swansea, it was stated this week that the 
inquiry in most cases is well maintained. Large is tirm; rubbly 
culm and dutf very strong, and no signs of falling off. Latest 
prices are :—Large malting, 18s. to 19s.; seconds, 17s. to 18s.; big 
vein, 12s. 6d. to 13s.; red vein, 9s. 6d. to 9s. 9d.; cobbles, 17s. to 
18s. 6d.; nuts, 18s. to 19s. 6d.; peas, 9s. 6d. to 11s. 6d.; culm, 6s.; 
duff, 4s. 3d. to 4s. 6d. Swansea reports steam coal at 15s. 6d. 
to 15s. 9d.; No. 3 Rhondda, l4s. Yd. to 15s. 3d. Patent fuel 
13s. 6d. to 14s. A London company, I hear, is likely to acquire a 
large area of anthracite coal near Ystradgynlais, Swansea. 


The Montagu at Lundy. 

Sir Philip Watts has visited the scene of the wreck, and 
a successful issue of the salvage operations is looked for. Ina 
journey around the coast this week I heard strong expressions of 
opinion as to the necessity for a harbour of refuge. One .aptain 
stated that the Admiralty has regarded the Bristol Channel as too 
unimportant for national consideration, but must now do some- 
thing. It is a matter of rumour in the district that the Montagu 
was 80 miles out of its reckoning ; this, of course, looks absurd 
and will be cleared up at the inquiry. Cardiff has been send- 
ing excursion steamers daily to the scene. 


The Iron and Steel Trade. 

A fair tone characterises the trade generally. Iron ore 
has been coming in freely, some from Newquay, Vornwall, to 
Baldwins, Limited, but principally from Bilbao to Newport. Pig 
iron from Barrow has figured amongst importations, and Newport 
has been busy in sending steel bars to Lydney, rails to Bristol, 
and one important cargo to Bahia Blanca. Swansea has imported 
pig iron and scrap steel ; old rails in good bulk have come in from 
Southampton. Large orders for colonial rails are in hand, also 
fish-plates for India and South America. Quotations unchanged, 
steel bars are at £5. 


Tin-plate and other Industries. 

On ’Change, Swansea, this week it was a subject of com- 
ment that the holiday week had not been followed by the usual 
briskness. I'he despatch last week was limited to 24,963 boxes ; 
receipt from works, 44,793 boxes ; present stocks, 182,350 boxes. 
Latest report is that the market is quiet, with little business pass- 
ing. Quotations are unchanged. Bessemer cokes, ordinary size, 
I.C. 20 x 14, 112 sheets, 13s. 6d. to 13s. 7§d. Siemens, 13s. 9d. 
C.A. rooting sheets, £9 per ton. Big sheets for galvanising, 6ft. 
by 3ft. x 3U gauge, £9 7s. 6d. Finished black plates, £9 10s. 
Block tin is at £177 5s. Lead, £17. Copper, £82 5s. Silver, 
30% per oz. Spelter, £27 123. 6d. Nickelis brisk. Other quota- 
tions given on ‘Change are :—Pig iron, Bessemer mixed numbers, 
64s. 9d. Middlesbrough, 50s. ld. Scotch, 56s. 3d. Welsh hema- 
tite, 70s. to 71s. 





NOTES FROM GERMANY. 
(From our own Correspondent.) 
Iron and Steel in Rheinland-Westphalia. 

THE condition of affairs during last week has been 
most satisfactory in all the principal departments of the iron and 
steel industry. Demand for pig iron as well as for raw steel con- 
tinues exceedingly strong, and the manufacturing establishments 
are also reported to be exceptionally well employed, principally on 
orders for home consumption. All sorts of railway requirements 
are ineeting with the most active demand, and the number of orders 
received in the shipbuilding and engineering departments has been 
steadily increasing. Producers, accordingly, find no difficulty in 
carrying the raised quotations. 





The Silesian Iron Market. 

Local as wel] as foreign inquiry has remained pretty 
extensive during this week and the last, causing the tendency all 
round to increase in firmness. Scrap iron was in rising 
demand all through last month, and even now inquiries come in 
very freely ; dealers have, here and there, been trying to realise 
higher prices, and with fair success, too, M. 49 to M. 63 p.t. being 
now the ruling prices for the different sorts of scrap iron. 


From the Coal Market. 

A most satisfactory condition prevails on the Silesian coal 
market. Since the beginning of summer daily deliveries have been, 
on an average, 6600 wagons, and during the first two weeks in 
May 6604 wagons per day have been delivered, against 5297 
wagons in the same period the year before. Alsoin the coke trade 
a steady and decidedly favourable business is done. Much the 
same can be told of the Rhenish- Westphalian coal industry, demand 
for al] sorts of fuel having been exceptionally brisk during the 
week. The want of workmen continues to the disadvantage of 
coal owners and consumers. Shipments to the Rhine harbours are 
insufficient and very irregular. Considerable firmness is experienced 
in the coke trade, but here, too, a want of workmen has caused 
delay in many instances. Coal for coke making continues scarce. 
Dealers and consumers of coal in South Germany complain of 
getting far less than is required now, demand having increased, 
while supplies show a falling off agairst previous weeks, 


Position of the Austro-Hungarian Iron Trade. 

The consumption of the various articles of iron and steel 
has been fairly large, and there is, consequently, a good deal of 
stiffness shown in quotations. Sales of the United Austrian Sheet 
Mills have been 766,000 q. in the year now past. From the 
Austrian coal market good reports are given ; the outlook gene- 
rally is fair, and the present demand pretty extensive. The 
accounts given of the Bohemian brown coal trade during the first 
five months of present year show an increase in activity in all 
districts ; in the North-West Bohemian brown coal district, for 
instance, 35,000 wagons more have been delivered than in the same 

riod the year before. The increase in output amounts to about 
7 per cent. In May of present year shipments amounted to 
12 million q., against 11 million q. in the previous year. Deliveries 
on foreign account have likewise improved. A rise in the prices 
for engine fuel is sure to take place on the lst of July, but will 
probably not exceed 40 heller per ton. 





SS 
Increase in Quotations on the Belgian Iron Market. 

Both for finished iron and for steel have prices, |; 
week, shown a marked inclination upwards. When the po 
previously booked have been executed concessions, which hou io 
long prevented a healthy improvement in the prices for malleabl, 
iron, will no more be granted by the works. The rolling se 4 
all actively engaged ; those that are provided with a fair sup x i 
semi-finished steel, purchased at a period when prices was deg 
are doing a very profitable business now. As a rule, steel bars ar, 
being sold at 151-25f. to 152-50f. p.t. for export, and with on 
exceptions makers have obtained what they asked; the pen | 
price taken was 150f. p.t. For iron bars 150f. p.t. has an 
quoted and 146-50f. to 147-50f. is usually paid as the lowest wile 
Steel bars for home consumption are quoted 160f. p.t. ; girders, 
150f. p.t. For common plates in iron and steel 170f. p.t. is quoted’ 
Siemens- Martin plates realising 177-50f. to 180f. p.t. At the rail. 
way and construction shops a large amount of work previously 
obtained, as well as a good number of fresh orders, secure 4 most 
active occupation for this and the next quarter. A very firm 
and healthy tone characterises the crude iron department; forge 
pig selling at 72f. p.t., even when small orders are in question 
The market for coal is firm in Belgium. Quotations recently fixed 
are 13f. to 15f. p.t. for small coal ; 13f., 15f., and 17f. p.t. for the 
different sorts of steam coal. The exceptionally active demand of 
previous weeks has given place now toa steady and very regular 
business ; during the last week in May a decrease in the number 
of wagons delivered could be noticed, when compared with the 
same week in the previous year. All descriptions of engine fuel 
meet with excellent request. 


Iron and Steel in France. 

There has not been any material change in the iron 
industry, and the accounts given are satisfactory, both as regards 
demand and the condition of prices, Also the coal trade is in 
favourable position now, and shows increasing strength. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 6th, 1906, 

THE special feature this week is the oversold condition of the 
Bessemer and basic iron interests. There are inquiries for large 
quantities of both Bessemer and basic, and some sales have been 
made at the outside prices. There is a scarcity of sheet bar, 
which has resulted in the closing of some plate mills, and higher 
prices are probable. Pig iron is selling in a moderate way at the 
usual prices prevailing for some weeks, and large consumers are 
disposed to buy in a moderate way on future account. About 
20 000 tons of basic pig have been sold within a week at 17-50 dols, 
per ton at furnace. A large cast iron foundry bought 15,000 tons 
of iron, and a contract tor 50,000 tons of foundry, malleable, 
Bessemer, and basic are being held up to see which way the 
market goes. The smaller consumers of iron are not waiting for 
any change, and there is no good reason at present for anticipating 
any. Contracts are still coming in for steel rail for next year’s 
delivery at 28 dols., and by July Ist the contracts will exceed 
1,500,000 tons. It is not probable that there will be any cessation 
in demand, for it is known that quite a batch of new railroad 
building enterprises have been put in shape to buy materials of 
all kinds for track construction, The bridge builders are buying 
heavily, and the average monthly business foots up somewhere in 
the neighbourhood of 75,000 to 80,000 tons, all told. The 
independent structural interests are grasping a good deal of 
business, but they are refusing to make any concessions to 
get it. 

The equipment plants engaged in the manufacture of loco- 
motives, stationary engines, gas engines, and motive power 
capacity of all kinds are all quite busy, and there is no reason for 
anticipating any other condition of things than now prevails, 
The bar mills are nearly all working full capacity. Sheet and pipe 
mills are making full time. The merchant mills are oversold, and 
the manufacturers of agricultural implements are placing their 
orders with customary promptness. The copper market is strong, 
and the absorption of surplus supplies of American copper in China 
has opened a way for an improving demand. The large electrical 
concerns and the wire makers have begun to buy liberally for 
August and September deliveries. Large sales of copper have 
been made for the Continent, and it is estimated that this month's 
business wil] not fall much short of 20,000 tons. 

The sale of lead has been contined to rather small lots, and 
sales of Missouri are made at 5-90. The spelter market is firm at 
5-90 to 6. No. 1 ingot of aluminium for re-melting are selling at 
35 cents. The quicksilver market is once more active, and business 
is being done on a basis of 41 dols. per flask of 75lb. Nickel is 
selling in large lots at 45 cents, ton lots at 50 cents, and small 
quantities at 60 to 65 cents. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are informed that the firm of Raine and Co., Limited, has 
appointed Mr. H. B. Sparrow, of 65, Fenchurch-street, E.C., its 
London agent, 

WE are informed that Messrs. John Turnbull, jun., and Sons, 
have changed their address of business from 190, West George- 
street, Glasgow, to Canal Basin Foundry, Charlotte-street, 
Dobbie’s Loan. 


WE are asked to state Co., 


that Messrs, Jay, Broll and 
ff 31, Old Queen-street, Westminster, have been appointed 
London managers and agents for the firm of Messrs. Wm. 
Truswell and Son, heating and ventilating engineers, of New- 
castle, Staffordshire. 

A LONDON company is now in course of formation by Messrs. 
Brown, Boveri and Co., which will take charge of the interests of 
the Swiss company in Great Britain, the Colonies, and various 
other countries. ‘The directors of the English company will be 
Messrs. Charles Brown, W, Boveri, and C. Baumann, who are also 
directors of the parent company in Baden, and Mr. A, C, Eborall, 
who resigns his seat on the Board of Witting, Eborall and Co., 
Limited, for this purpose. The latter business will be purchased 
by the new company, and carried on as a part of the business of 
Brown, Boveri and Co., Limited. Asa result, Witting, Eborall 
and Co., Limited, have ceased trading, as far as new work is 
concerned, while their work and contracts in hand, and their 
various British and colonial branch offices and agencies, are 
being taken over, as far as is practicable, by the new compally. 
The offices of Brown, Boveri and Co., Limited, will be situated— 
after the 23rd inst.—at Caxton House, Westminster, and on that 
date Messrs. Witting, Eborall and Co., Limited, are also removing 
their offices from Temple Bar House to that building, where they 
will remain until such time as various outstanding matters 
connected with the settling up of their business affairs have been 
arranged. The working arrangement which. has existed between 
Witting, Eborall and Co., and Ferranti, Limited, for some time, 1n 
respect’ to switchgear, and other manufactures of that firm, has 
come to an end, as a result of the new arrangements, and, in 
consequence, all inquiries for Ferranti material should in future be 
addressed directly to Hollinwood. 








A new Darracq-Serpollet steam motor omnibus has 
completed a trial trip around France, covering nearly 2500 miles 
in 15 days and finishing without accident. A ‘ non-stop” run of 
274 miles was made in 19 hours. 
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BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, MI. Mech. E. 


When an invention is communicated from abroad the name and address of 

the Communicator is printed in italics, : niet 
When the abridgment is not illustrated the Specification is without drawings. 
Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. : 
given is the date of application ; the second date at the end of 


The first date d , 3 ‘ 
the abridgment is the date of the advertisement of the acceptance of the complete 


specyication. eae 
Any person may on any of the grounds mentioned in the Acts, within two 


months of the date given at the end of the abridgment, give notice at the 
Patent-Ofice of opposition to the grant of a Patent. 








STEAM ENGINES AND BOILERS. 


91.430. October 21st, 1905.—AN IMPROVED WATER-TUBE BOILER, 

ia Maschinen und Damptkesselfulrik Guilleanme Werke, G.m.b. H, 
of Neustadt-on-the-Haardt, Germany. 

The invention relates to water-tube steam boilers, and has for its 


object the production of superheated steam as dry as possible and | 


to increase the production of steam. There are two figures. 
Fig. 2 isa sectional view. There are four horizontal cylindrical 
chambers or vessels a, b, c, d, the ends of which extend a short 
distance beyond the furnace casing. The water-receiving chamber 
or vessel a is arranged in the front portion of the furnace casing, 
and has its axis in the line of the water level. A short distance 
below this water-receiving chamber, and within the furnace, is 


arranged a second chamber }, which is connected directly to the | 


first-mentioned chamber or vessel a by a series of tubes ” within 
the furnace, and thus is filled with water from such mentioned 
chamber a. The water in this second chamber > is the first to be 
heated. A third chamber ¢, acting as a mud collector, is arranged 
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* 
at the back end, and preferably partly below the level, of the fire- 
bars, and it is connected to the second chamber or vessel ) by 
tubes ¢ outside the furnace casing, and receives water therefrom. 
The fourth chamber or vessel d, acting as a steam collector, is 
arranged at the top and within the furnace casing. It is connected 
to the top of the mud collector ¢ by a series of water tubes / at the 
back of the furnace and to the top of the water-receiving chamber 
or vessel a by a series of water tubes 7, crossing the entrance to the 
chimney. The chamber or vessel « is connected with the mud 
collector by a series of inclined water tubes y, passing diagonally 
across the furnace. The boiler casing is divided into an upper 
combustion chamber / and a lower combustion chamber ¢ by a fire- 
proof wall or roof at about the water level. The fire gases act on the 
chamber or vessel /, thus warming the water for the first time ; 
they then pass the inclined tubes g, and enter the rear part of the 


lower combustion chamber *, where they pass amongst the water | 


tubes A at the back of the furnace, and thence enter the upper 


combustion chamber & ; finally the fire gases pass to the chimney | 


across the tubes f, crossing the chimney entrance.— May 17¢/, 1906. 


INTERNAL COMBUSTION ENGINES. 
16,679. August 17th, 1905.—IMpROVEMENTS IN INTERNAL Com- 
BUSTION Motors, James Dunlop, of 69, Armadale-street, 
Dennistoun, Glasgow, and D, Stewart and Co. (1902), 
Limited, London-road Ironworks, Glasgow. 
This invention relates to internal-combustion motors operating 
on the two-stroke compression cycle, and has for its objects an 
improved arrangement of parts whereby the space occupied by a 
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given power of motor will be less than at present. Fig. 1 shows in 
horizontal section the arrangement. The improvements consist, 
first, in arranging the motor with a pair of cranks A A! set 


180 deg. apart on a crank shaft B. Coupled to each crank by | 


the closed end of the front right-hand cylinder F! is in free com- 

munication at all times with the back left-hand cylinder F*, and 

F2 with F, Towards the open ends of the front cylinders F! and 

F* two rings of ports 1, f? are formed, so that when the pistons 

D!, D® are uear the ends of their strokes towards the crank shaft 

they will uncover these ports. The inner rings of ports f! com- 

rounicate with the air pump used to supply the air in this construc- 
tion of motor. 

gas puinp. Towards the open ends of the back cylinders F?, F4, a 

ring of ports f? is formed, so that when the pistons D2, D4 are near 

the ends of their strokes away from the crank shaft they will un- 
cover the ports. These ports on the back cylinders F?, F4, com- 
municate with the exhaust pipe of the motor, and a valve H may 
be placed in that pipe, and so operated that it will open com- 
munication between the pipe and the atmosphere before the 
pistons D2, D4, uncover the ports f4, but will close communication 
before the ports are closed by the pistons on the return strokes. 
From this it will be understood that the charges of air and gas 
entering the front cylinders F!, F°, willdrive the burnt products 
out of these cylinders, and also out of the back cylinders F?, F4, 
| and that when the valve H in the exhaust pipe is closed, the 
pressure of the charges may be augmented by the action of the 
air and gas pumps until the pistons cover the air and gas ports, 
| when the charges in the cross-connected cylinders will he com- 
| pressed by their pistons moving in opposite directions. — Muy 17th, 

| 1906. 

18,245. September 9th, 1906.—IMPROVEMENTS IN PETROLEUM 
AND THE LIKE INTERNALCOMBUSTION ENGINES, August Klumpp, 
of 11, Hasenstr., Munchen, Germany. 

This invention relates to that type of internal combustion 
engines in which the ignition is effected by the heat resulting from 
the compression. The invention provides a further class of internal 
combust on engines in which the fuel remains in a channel of the 
working cylinder during the whole of the compression period where 
it is prepared for combustion by the compression heat. The 
moment of ignition, which coincides with that of the diffusion and 





The outer rings of ports f2 communicate with the | 
| plate d is provided with teeth g, which gear with a pinion mounted 


| 


other for the purpose of steering. The invention consists in the 


| provision of simple and improved means for effecting this move- 
| ment of the parts of the divided frame under the ready control of 


| the driver. 


| mixing of the fuel with air, is, however, controlled by positive | 


means, There are four figures. 
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diagrammatic, the fuel passes through the pipe ¢ into the cavity 
below it, where it remains during the compression period ; the 
piston forces the whole of the air through the channel a into the 


teferring to Fig. 1, which is | 


combustion chamber at the side ; the piston, before arriving at the | 


end of its stroke, cuts off the channel a, and compresses the air left 
in the cylinder until the channel 4 in the piston coincides with the 
channel a, which takes place at the moment of ignition. The air 
thus highly compressed then passes through the channels } and a, 
drawing with it and highly diffusing the fuel in the said cavity, 
and enters the combustion chamber for combustion therein. The 
position of the channel / precisely determines the moment of 
admission of the air.— Muy 17th, 1906. 


RAILWAYS AND TRAMWAYS. 


21,462. October 23rd, 1905.—AvToMATK 
APPARATUS, Domenico Carcovich, No. 1, 
Trieste. 

By means of this automatic railway coupling apparatus it is 
possible to couple and uncouple the carriages without its being 
necessary for the man entrusted with this work to place himself 
between the carriages. Fig. 1 is an elevation. The bar A runs 
under the whole length of the railway carriage, and has a hook at 
either end, is utilised in this system by fixing to each end of it a 
hook of a special form B, running in a head C, and moving. along 
the bar A, a distance which is limited by the length of the slot 
which serves as guide to the pin D. This head can be moved 
round through an angle of 90 deg., the hooks turning at the same 
time by means of the lever F, which brings them either into a 
horizontal or a vertical position. The hooks B rotate round the 
pin D, wifich is common to both, and each round its axis E, which 


RAILWAY COUPLING 
Via Delgi Armeni, 
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axes are placed exactly opposite one another, and guide the hooks. 
The man whose duty it is to couple the carriages must see in what 
position the coupling hooks of the on-coming carriage are, whether 
horizontal or vertical, whether shut or open. Suppose for instance, 
they are in a vertical position, and closed: then the operator, by 
means of the two levers F and G, places the hooks of the standing 
carriage in a horizontal and open position, é.¢., in an exactly 
contrary one to that of the on-coming carriage. When the two 
| carriages meet, the closed hooks of the on-coming carriage meet 
| the front part of the head C, which in consequence of the shock, 
runs along the bar A as far as the slot length of the cut in it will 
allow. But the pin D being fixed on the bar A by the split-rod 1 
the motion of the head, and with it the motion of the guiding- 
pins E, cause the rotation of the hooks B round the pin D each in 
a different sense, thus closing them and coupling the hooks of the 


| 
| 


connecting-rods C C! in the usual manner are two pistons D!, D2 | 


and D8, euch pair tandem on piston-rods E and E}, 
slide in tandem cylinders F!, F2 and F%, F4, one end of each of 
which cylinders only is closed, namely, the ends nearest each 
other. Stuffing-boxes GG! are provided in these ends to allow the 
piston-rods E E! to pass through. The motor thus has four single- 
acting cylinders operating on one pair of cranks, and the four 
closed ends of the cylinders are close together. These closed ends 
are arranged to communicate in pairs crosswise—that is to say, 


The pistons | 


ROAD MOTOR VEHICLES. 


10,392. May 17th, 1905.—IMPROVEMENTS IN AND RELATING TO 

| Motor VEHICLES AND THE LIKE, Thomas Parker, F.R.S.E., 
of 1B, Chapel-street, Edgware-road, London, W. 

This invention relates to motor vehicles of the type in which the 

| vehicle frame is divided so as to permit the respective parts thereof 

| being brought into various angular position with reference to each 


| cover 8, and the band 6 solid one with the other. 


Fig. 2, a plan of the underframe; the rear frame 
part a is advantageously of a greater length than the front frame 
part 4, and the respective frame parts a and / secured together by 
means of a joint pin c, which passes through a toothed sector plate 
d secured to the front portion of the frame part /. The sector 
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Fig.2. 


upon a spindle 4, upon which spindle also a screw or skew pinion / 

is mounted, which gears with a corresponding screw or skew 

pinion fitted upon the lower extremity of the steering spindle j. 

The spindle / is suitably mounted in position upon the front frame 

part 4. By such a connection of the respective parts of the frame 

the whole of the machinery may be placed in the front frame part 

b. By the extension of the sector plate d beyond the hinge pin c 

a very considerable leverage is afforded by means of which the 

steering may be very easily and conveniently performed.—May 

17th, 1906. 

23,927. November 20th, 1905.—IMPROVEMENTS IN FLEXIBLE 
Tyres, Vietor-Edovard Belledin, of Rue du Faubourg Saint- 
Honore, Paris. 

The present invention relates to flexible tyres adapted for appli- 
cation to the wheels of vehicles of all kinds. This invention has 
for its object improvements in tyres which are composed of springs, 
the arms of which are curved inwardly towards the centre of the 
wheel rim and have a tread band fixed between the springs, the 
improvements comprising the arrangement that within the first 
springs are fixed smaller springs, termed ‘“‘ buffers,” bent C-shape 
or Q-shape, and arranged in such a manner that the inwardly bent 
extremities of the first springs bear upon them when the pressure 
of the tyre upon the ground exceeds a certain amount. The 
springs are protected from mud by a continuous envelope which 
may be fixed upon the edges of the rim by means of rods. Fig. 2 
is a cross section of the tyre. This tyre comprises a hollow rim 1 
of metal, upon which a series of springs 2 are fixed, by means of 
bolts 3, with nuts which cannot be unscrewed. Each spring 2 is 
composed of a number of thin superposed blades or leaves of steel 
bent together ; their extremities are bent one towards the other at 
the exterior, and then bent at 4 inwards parallel one with the 
other. Inside these springs 2 there are fixed by means of these 
same bolts 3 other smaller springs 5, which may also be composed 
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of superposed steel plates and which are bent C-shaped, their 
convexity being directed towards the exterior of the circle of the 
wheel. These springs may also be extended as shown in broken 
lines. Ina free condition the extremities 4 of the springs 2 are 
situated at a distance from the springs 5, but they are able to bear 
against them under the influence of a sufficient shock for the 
purpose of deadening such shocks, The tyre is provided with a 
tread band composed of a band of india rubber and of a leather 
band 7, these two bands being stuck together. The india-rubber 
band is T-shaped in cross section, and its medium rib is embedded in 
the extremities 4 of the springs 2, whilst its lateral parts extend 
over the periphery of the series of springs 2 ; 8 designates an outer 
cover of rubbered canvas or other flexible and impermeable 
material which is arranged around the series of springs 2. In order 
to avoid any break in the continuity of this cover, it is made of 
sufficient width to enable it to form a fold between the extremities 
4 and to surround the rib of the band 6. Bolts 9, with nuts cap- 
able of becoming unscrewed, render the extremities 4, the outer 
Further, the 
edges of the cover 8 are firmly fixed upon the edges of the rim in 
channels 10 formed in these edges by means of rods 11.— May 17th, 
1906. 


FURNACES. 


9952. May 11th, 1905.—IMPROVEMENTS IN AND RELATING TO 


| 
| 
| 
| 


other carriage exactly like the two links of a chain.—May 17th, | 
906 


FURNACES, Joseph Devonport Finney Andrews, 2, Park- 
avenue, East Sheen, 8.W. 
This invention relates to furnaces for the complete or smokeless 
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Fig.1. 


combustion of fuel which usually produces considerable smoke in 
its combustion. In order to effect this object in its simplest form, 
a chamber of non-combustible material is constructed with a parti- 
tion of non-combustible material dividing the chamber into two 
compartments. The partition is fixed gas-tight at all edges, and 
has an opening from one chamber to the other in any suitable 
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position. In one of the compartments is an opening for the inser- 


tion of fuel. 


draught. When fuel has been inserted and heated in the fuel 
chamber decomposition will take place, resulting in combustible 
gases and coke. The gases pass through the opening in the parti- 
tion into the combustion chamber. This is effected by closing the 
fuel chamber gas-tight except the opening in the partition, so that 
the gas has no other means of escape, or by providing an opening 
to the air in the outer wall of the fuel chamber, and allowing the 
down draught created by the flue or otherwise to draw air in at 
such opening and through the fuel and the resultant gases through 
the opening in the partition and into the combustion chamber. 
When the gases enter the combustion chamber they combine with 
the air, which is admitted to it by a suitable opening, and burn. 
In doing so the partition becomes heated. The decomposition of 
the fuel in the fuel chamber is supported and continued by the 
combustion of its own products acting indirectly by heating the 
containing wall or walls surrounding the fuel. There are two 
figures. Fig. 1 is a diagrammatic elevation. The fuel chamber is 
placed within the combustion chamber. B is the fuel chamber, 
which is made in the form of a retort open at the bottom, but 
closed by the walls of the combustion chamber A at both ends. C 
constitutes the bottom of the fuel chamber. D is an opening into 
the fuel chamber through one of the walls of the combustion 
chamber. E is another opening through which the fuel can be 
stoked. GG are openings to admit air through the fire-bars and 
up round the outside of the chamber B and away by the flue 1. 
May 17th, 1906. 


FANS. 


18,006. September 6th, 1906.—IMPROVEMENTS IN AND RELATING 


TO VENTILATING FANS, BLOWERS, AND THE LIKE, R. P. Wilson’ 


and A. G. Marshall, both of 66, Victoria-street, Westminster, 
London, 8. W. 

This invention relates to fans, blowers, &c.—for example, as are 
used for ventilating and cooling purposes, and more particularly 
to those driven by electric motors. Ventilating devices of the 
type indicated have been mounted hitherto in such a manner that 
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the stream of air delivered by them constantly maintains an 
invariable direction unless the position of the fan or the like is 
bodily altered by hand or by other extraneous means. This 
invention consists in utilising the fact that the fan forms part of a 
rotating system to obtain a gyroscopic processional movement of 
the fan’s axis. Fig. 2is a side elevation partly in section of an 
electric fan constructed in such a manner that the direction of the 
air current caused thereby is varied vy reason of gyrostatic action. 
The fan has four blades a mounted on arms b projecting from a 
hub c, which is clamped to an axle rotatable in bearings on a 
closed framework d provided with ventilation openings 7. The 
axle also carries the armature of an electric motor—not shown— 
revolving between field magnets—also not shown—carried by the 
framework d. The framework d is mounted so as to rotate in 
bearings ¢, these bearings being in the form of square blocks 
capable of adjustment in slots fin the arms of a bracket g. The 
axis of rotation of the armature and of the blades of the fan is at 
right angles to the axis of rotation of the frame d, carrying the 
field magnets, both these axes being normally in a horizontal 

lane. The bracket g is fixed to the spindle /, rotatable on ball 

arings in the estal & of the apparatus. This spindle also 
carries an insulating block /, having grooves on its under side in 
which contact pieces m x are mounted, these contact pieces being 
adapted to make contact with the contacts op on the pedestal. 
The contacts necessary for the operation of the motor can thus be 
made, whatever may be the position of the fan relatively to the 
fixed part of the apparatus. In order to introduce a couple 
acting about the axis of the framework d, adjustable weights rs 
are mounted on this framework.—May 17th, 1906. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette. 


819,596. HyprauLic ConDENsER, R. Reister, Dessau, Germany.— 
Filed September 15th, 1905. 


819,596. 
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Inside the condenser is fitted a removable scoop or shovel in 
which the pitch or tar deposited by the gas is collected, The 


The combustion chamber has an opening for the 
admission of air, and also a flue or other means of creating a 





shovel can be withdrawn through a manhole. There are four 

claims. 

820,397.—CENTRIFUGAL FAN OR Pump, S. C. Davidson, Belfast, 
Treland.—Filed October 24th, 1904. 

This invention cannot be better described than by the first of 
seven claims. A centrifugal fan or pump comprising a snail casing, 
and a fan wheel mounted excentrically thereon, whereby when 
operating against a pressure or suction, there is established a 
current of fluid re-entering said fan wheel and moving across the 


820,397] 





intake chamber thereof, that portion of said intake chamber 
traversed by said current being practically unobstructed, and said 
fan or pump having its eye disposed with its greatest area of inlet 
on the side of the intake chamber, which is opposite to that across 
which said current passes. 


820,484.—Process OF BURNING CeMENT CLINKER, 7. L. Doherty, 
Madison, Wis.—Filed December 12th, 1905. 

This invention consists in burning cement in rotary kilns, with 

powdered coal fuel. The coal is introduced ina single jet, with 


sufficient air to complete combustion, but the air is diluted with 
carbonic acid. The amount of dilution is varied from time to time, 
by which means incrustations on the kiln are prevented. There 

are nine claims. 





820,619. APPARATUS FOR TEMPERING OR HARDENING STEEL, 
H. H. Bickford, Elmira, N.Y.—Filed June 6th, 1905. | 
This invention consists in shutting up the article to be tempered | 
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in a box, whereby direct contact with the heating medium is 
avoided. Air under pressure is to be forced into the box, so as to 
exclude the heating liquid. There are three claims. 


820,665. FEED-WATER Heater, H. C. Moore, Atlanta, (a.- 
Filed June 23rd, 1905. 
This invention consists in placing in an exhaust steam chamber 
a central stand consisting of a bar carrying radiating arms upturned 














at the ends, which are sharpened, and on each of which is placed a 
circular tray. ‘The object is to make these trays self-levelling, so 
that a uniform discharge over their edges will take place. There 
are seven claims, 


821,032. Srorace Battery, 7. A. Edison, Llewellyn Park, N.J., 
assignor to Edison Storage Battery Company, West Orange, N.J., 

a Corporation of New Jersey.—Filed September 28th, 1904. 
The single claim runs:—In a storage battery employing an 
alkaline electrolyte and active materials containing iron and nickel 
respectively, the combination of a series of grids or plates carrying 
pockets for the iron composition, and a series of grids or plates 





| the pull-down spring. 


———— 
carrying pockets for the nickel composition, said latter grids 


placed in pairs between the individual grids of the former being 


eries, 








and the volume of active material carried by each grid of the 
battery being substantially the same, substantially as set forth, 
821,048. MEANS FOR SURVEYING Bore-HOLES, W. FL Mapyiou 
Parktown, Transvaal.— Filed August 30th, 1904, : 
This invention consists in placing a compass needle in a plastic 
substance such, for example, as wax, which can be melted hy 
passing a current of electricity through a wire embedded jin jt, 


























The instrument is dropped down the bore-hole, the current passed, 


| the needle liberated so that it can take its ore detlected position, 
| the wax is allowed to solidify, and the instrument withdrawn, the 


position of the needle at the bottom of the bore-hole being 

recorded. ‘There are six claims. 

821,110. Froatine Dock, A. Mehthorn, Dietrichadorf, nea Kil, 
and P, von Klitzing, Neuvmiihlen, neas Kiel, Germany. Fil 
July 20th, 1904. 

This invention consists in establishing air-ways between 


the 








various sections or compartments of a dock and a large reservoir 

on shore, in such a way that water can be drawn into or expelled 

from any compartment. There are three claims. 

821,149. Device FOR FACILITATING THE REMOVAL OF VALVES 
FROM VALVE Boxes OF INTERNAL COMBUSTION» ENGINES, 
G.J. E. Alphandéry, Chaumont, France.—Filed November Sth, 
1905. 

This drawing explains itself. A bent rod is arranged to carry 











The end of the bent arm engages with the 
toe of the valve stem, and a cross-handed nut bears on the tube 
in which the rod slides, By turning the nut the valve is lifted. 
There is only one claim. 








Tue British Consul at Bilbao states in his repors for 
the past year that shipowners at Bilbao are still endeavouring to 
obtain increased protection and facilities for native shipping by the 
abolition of the excessive dues and taxes imposed on the purchase 
and registration of foreign ships and foreign machinery, as well as 
of iron material employed in repairs, &c., to avoid which purchasers 
of foreign vessels place them under foreign flags. For instance, 
last year, five large steamers were purchased for Bilbao, and arg 
flying the Honduras or Uruguayan flags, 











29, 1906 


THE ENGINEER 





643 











ITALIAN INDUSTRIES. 
(By our Special Representative.) 
No, VIUL*—TEXTILE INDUSTRIES.—Part L: 
In my first article on the power stations of Italy, I | 
called the science of hydraulics here the “ great mother- 
<cience,” from which our industries derived their being, 
their nourishment, and their present vitality. I should 
have said, perhaps, with more exactness ‘mother to a 
large number of our industries, and foster-mother of them 
all.’ And among the many daughters which she has 
adopted, the Italian textile industry is the oldest and the 
inmost healthy, and day by day is making itself more felt 


SILK. 





all who had to do with the silk industry, the Government | 


| appointed a commission of experts to inquire into the 


means whereby this dreaded plague might be averted 
in the future. They came to the conclusion that the seat 
of the disease lay in the egg itself, and Signor Cantoni, 


| together with M. Pasteur, of Paris, devised the system 


of the cellular segregation of each female moth, 
now so universally adopted here. 
bined with the establishment of trustworthy commercial 


houses, which only put on the market healthy eggs, has 


This measure, com- | 


worked wonders to eradicate the evil, and as the peasants | 


year by year begin to understand that it is to their 
interest to buy their eggs from one of these large dealers 








Fig, 1 WORKS FOR THE MANU 
as a factor to be reckoned with in the commerce of the 
world. Putting aside the general causes of this prosperity, 
causes Which have been already referred to, a primary 
reason is to be found in the fact that Italy, in the matter 
of the raw product to which the textile industries owe 
their life, is the country most favoured by Nature in the 
whole of Europe. 

Whilst other nations depend almost entirely—viz., 
with the exception of a negligible quantity of home-grown 
wool—on foreign countries for their raw material, Italy 
is responsible for five-sixths of the total crop of all 
the silk-producing countries of Europe; besides this 
she has a large and ever-increasing production of flax, 
hemp, and jute, which, though as yet not great enough 
to permit the exportation of the raw material, still does 
much to account for an export, under these three heads, 
of 40,000,000 kilos. of the finished article. 

In the northern provinces, and especially in Lom- 
bardy, the silkworm represents the principal riches 
of the peasant. It is considered by him as his first 
“crop.” Thirty days of very hard work and of self-denial 

and it is self-denial, for the Lombard peasant in this 
interval gives up his whole house to the silkworms, and 
sleeps for the few hours in which sleep is allowed him in 
the hayloft—and then the reward is gained. The money 
is forthcoming which enables him to provide for the 
exigencies of the tax collector, and to have something in 
hand until the moment in which he is able to realise his 
other products. 

The silkworm in Italy not only yields enough to supply 
the home market, but also enables the country to export 
raw and spun silk to the value of 300,000,000 lire, and 
woven silks to the value of 100,000,000 lire yearly. 

This industry not a new one, as many 
other Italian industries are. For its age it may be 
compared to the celebrated glass-blowing industry of 
Murano, whose artificers were considered by the 
Venetian Republic worthy husbands for the daughters 
of the highest nobility of the “Queen of the Adriatic.” 
It is well known how the Chinese kept for 3000 years 
the monopoly of the precious insect, and how they 
punished by death anyone who revealed the secrets of the 
trade or who gave to a foreigner the eggs from which 
their riches were so much derived. It is also well known 
how the Emperor Justinian obtained these eggs by means 
of two missionaries sent out on purpose, who returned 
with their hollow sticks full of the precious ‘“ seed.” 
From that time the industry was established in the 
Peloponnesus. 

The first place in Italy where the cultivation of 
the silkworm was established was Sicily, and it is 
probable that the new industry was due to the mili- 
tary expedition of King Roger of Sicily into Greece. 
rom Sicily the lately discovered fount of riches extended 
itself into Calabria, and almost at the same time we find 
it springing up in Venice and in Genoa, for the identical 
reasons for which it had already brought itself to light in 
Sicily, namely, in consequence of naval expeditions 
to the Oriental Empire. 

From that moment the silk industry of Italy has made 
ever increasing progress. In the Middle Ages the 
country may be said to have possessed almost a monopoly 
of this branch of trade, and at the present day the 
production and export of Italian raw and worked silk is 
one of the most important items in the general commerce 
of the entire globe. 

Never has this industry enjoyed such prosperity as it 
does at the present moment, and this fact is undoubtedly 
due to the new system of selection of the eggs. In 
consequence of the terrible scourge of the Pebrina, 


is so 


which eee like a wave of destruction over the country 
in the latter part of the last century, and nearly ruined 
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FACTURE OF ARTIFICIAL SILK 


instead of producing their own stock, it is to be hoped 
that in the near future the Pebrina will be stamped out 
altogether. Another reason for the immense production 
of the last few years is an interesting one. I owe the 
theory to the courtesy of Commendatore Erasmo Mari, 
of Ascoli Piceno, one of the chief houses to which I 
referred above for the sale of silkworm eggs—see Fig. 2— 
and one whose success in his trade may fully warrant 


him in saying that the theory has passed into the realm 


of practice. 

Signor Mari’s experience led him to conclude that the 
cause of the general weakness of the insect, and its con- 
sequent propensity to catch diseases, lay in the fact of too 
much interbreeding. He therefore ordered consignments 
of eggs from China and Japan, and the results of this 
introduction of new blood were so satisfactory that he 
continues year by year on the same system, crossing and 
recrossing the Italian indigenous breed with the foreign 
stock, and acclimatising the cross-breeds for two years 
before putting the product on the market. The cocoons 
selected for stock are placed each in a separate compart- 
ment, and in tiers of shallow trays, the male cocoons, 
known by their slighter weight, being separated from the 
female cocoons in order to facilitate operations later on. 
Then, as the moths emerge, they are taken by a specially 
skilled man, who gives to each female her male. This 
operation requires great quickness of eye and lightness of 






examination. If any germs of infection are found in the 
fluid that comes from the body of the dead moth, the 
little bag from which she was taken and which contains 
her eggs is immediately burnt. The sterile eggs, known 
by their bright yellow colour as against the greyish tint 
of the fertilised eggs, are then destroyed, and the rest are 
ready for the crop of the future year. 

I have gone somewhat at length into this industry on 
account of its wonderful development in the last decade, 
and of the pitch of scientific perfection which it has 
attained in the hands of these expert specialist firms. 

In Fig. 4 will be seen a reproduction of the depart- 
ment in which the dead moths are crushed and the 
first selection takes place. Fig. 5 represents the first 
microscopical examination, and Fig. 6 the last con- 
trolling examination, also microscopical. The above 
photographs are all taken in the works of Commendatore 
Mari, of Ascoli Piceno. 

The life and metamorphoses of the silkworm are too 
well known, from futile experiments made in that direc- 
tion in our childhood, to warrant my going into the 
matter at any length. The principal centres of produc- 
tion here are Lombardy, Piedmont, and Liguria. The 
industry is, however, also very flourishing in Tuscany, 
and is beginning to lift up its head successfully in the 
southern provinces, where the cocoon, though produced 
in smaller quantities, is nevertheless, for climatic 
reasons, of perhaps superior quality for hardness and 
silk-producing properties. 

The industry of the rearing of the silkworm is practi- 
cally in the hands of thousands of peasants throughout 
the whole of Italy, and the success of the crop depends 
almost entirely on the capacity of the individual. The 
precautions to be exercised are without number, and the 
care must be never-ceasing. It may be truly said that 
few peasants in the Como district ever sleep in their beds 
during the first two weeks of June. 

The cocoons, when sold, are put into huge ovens, 
where, by means of baking or steaming, the chrysalis 
inside is shrivelled up, because to allow the moth to escape 
from the cocoon would mean spoiling the silk. There 
are many ingenious kinds of apparatus for this operation, 
aiong the best known for efficacy and celerity being the 
ovens of Signori Bianchi-Dubini, of Milan. After the 
cocoons have been baked, they are taken to the spinning 
factories, where they are put into basins containing 
boiling water, and the silk is drawn off from them on 
wooden frames revolving by water or steam power. 
From these frames it passes on to the spindles, and, after 
several processes, is twisted into the hanks, about a foot 
long, so well known in commerce, and is made up in 
packets to be sold to the dyers and weavers. 

The number of basins for drawing in this country are 
about 63,000, of which 45,000 are in Lombardy, Piedmont, 
and Liguria, and there are about 200,000,000 silk spindles. 
These data are only approximate, and are considerably 
below the real figures, which would be very much 
increased if it were possible to arrive at any sort of just 
estimate of the immense number of hand spindles in the 
country. These, together with the innumerable hand 
looms, cf which the Romagna district is full, constitute 
thousands of little “ family industries,’ and any informa- 
tion about them is courteously mis-stated by the peasant 
proprietor, for fear that his dreaded enemy the tax- 
collector, should bring him to account for the small gain 
derived from them. 

To have an idea of the importance of the raw silk 
industry in Italy, it is enough to say that the country 
pioduces the greatest amount in the world after China 
and Japan that out of the total wass of silk of Europe 








Fig. 2—COMM. ERASMO MARI’S ESTABLISHMENT AT ASCOLI 


hand, as, of course, in a large establishment scores of moths 
are bursting from the cocoons at the same moment. Each 
female is then taken and placed separately in a little paper 
bag—the cellular segregation system above referred to— 
where she lays her eggs and dies. These little bags are then 
hung up in long strings in an airy room to await further 
manipulation—see Fig. 3, page 647, the reproduction of 
one of the rooms destined for this purpose in Signor 
Mari’s factory. The bags are then handed over to the 
crushers, who take out each dead moth, crush them one 
by one in a little mortar, and pass them on to the micro- 
scopical examiners, who again in their turn hand them 
over to the controlling experts for a second microscopical 
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and Asia, which is poured every year on the European 
and American markets, Italy produces almost the quarter, 
and that the average crop of cocoons between 19C0 and 
1904 was about 55,000,000 kilos.a year. The crop of 
1904 was an exceptionally large one, being between 60 
and 65 millions of kilos. for an approximate value of 200 
million lire. 

Our production in the raw silk market of Europe may 
be gauged from the following table :— 





Kilos. Kilos. Kilos. 
1885.—Italy, 6,000,000 ... France, 4 5€0,000 ... Germany, £00,000 
1895. ., 9.500.000 ... 7 000,000 ... 1,200,000 
1905. 11,600,(€0 ... 9 6€C,6C0 ... 1,C00,060 
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And here it may be well to note that, for the hundreds of 
accessories, great and small, necessary for the trade, from 
the coming to life of the little grub up to the mechanical 
weaving of the silk, Italy is, and has been always, 
dependent on herself. The process of drawing and 
spinning, once effected entirely by hand, has progressed 
with modern science, and the firm of Giovanni Battaglia, 
of Luino, produces electrically-driven machines 
these purposes, which save an immensity of time and 
labour. Their spinning and twisting machines are 
especially remarkable, not only from the point of view of 


their celerity, but from the fact of the extremely ingenious | 


automatic arrest of any particular reel in which a break- 
age of one of the threads of silk may occur. 

For the scores of delicate little blown glass accessories, 
fine enough to be able to conduct, to thread, and to twist 
a product of the gossamer strength of silk, Fratelli Bettini, 
of Lecco, hold, perhaps, the first place. 

The great silk-spinning industry of Italy was, until not 
long ago, in the hands of thousands of peasants’ families, 
who worked in detail with their wooden hand spindles ; 
but modern appliances combined with the industrial trend 
towards enterprises conducted on a large scale, have con- 
tributed to the formation of companies, and to the in- 
troduction of the most perfect mechanical looms, each 
of which corresponds, in its output, to that of three 
hand looms. These large companies seem hitherto to 
have only had the happy effect of increasing the pro- 
duction and export, without interfering with the gains 
of the small proprietor. Among the spinning com- 
panies may be noticed Banfi, of Milan; Dubini, of 
Milan; the * Setificio di Vimercate,” and Craponne and 
Co., of Milan ; while among the spinners of waste, one of 


the most powerful companies is the “Societa per la | 


Filatura di cascami di seta,” of Milan. 

For the dyeing of the raw silk, Italy was, until not 
many years ago, entirely dependent on the foreigner, 
but the art has made immense progress lately, and 
firms like the “Unione Industrie Seriche’ of Como, 
Noseda of Como, Allamel of Cernobbio, the “ Tintoria e 
Stamperia Comense,” Malizia of Milan, Rusconi of 
Milan, and many others can now vie in the excellence 
and permanency of their colours with any French or 
German houses. As an illustration of the pitch of per- 
feetion to which the dyeing industry has arrived in Italy, 
the visitor to the Milan Exhibition may observe the 
frieze which runs round one of the large rooms, a frieze 
made entirely of silk, and containing in all no less than 
65,280 different grades of colour. 

The silk weaving business in Italy is only less important 


than the production of the raw silk itself, but, unlike the | 


latter, the various phases of the industry are so well 


known that it would be superfluous to go into detail. | 


There are about 25,000 looms, employing about 30,000 
hands, while among the best known weaving companies 
may be mentioned the “ Tessiture Seriche Bernasconi ” 
of Cernobbio, the “ Unione Industrie Seriche”’ of Como, 


and many others, especially in the Como district, where | 


the heart of the industry may be said to lie. 

In the weaving branch of the silk trade, however, Italy 
has not, as yet, been able to emancipate herself from 
foreign help, as her machine looms are almost entirely 
of Belgian or German manufacture. 

Bat this subject would not be complete without 
noticing the fact thit the art of making brocades, 
da:masks, and the finest silk coverings for furniture and 
walls, the art for which Italy was so justly famed in 
the Middle Ages, still lives and prospers in the country. 
The firmus of Carrugo and of Osnago Civelli, of Milan, 
working as their fathers did before them with wooden 
hand looms—machine looms being useless on account of 
the complicacy of the patterns and the thousands of 
different coloured threads—may be justly said to rival any 
of the medieval artists whose gorgeous stuffs may still 
be seen in the palaces of Venice and of Genoa. 

To all these old branches of the great silk industry of 
Italy may be added now a new branch, that of the 
making of artificial silk from cotton waste, an industry 
originating in Frankfort, and which has now made its 


appearance at Pavia, where the company’s works—see | 


Fig. 1—cover 65,000 square metres. 


for | 


| Sisemaiins Undoubtedly a lax system of stores control — The first job of the week would be entered in the above 
| will result in such disappearances, which, traced to their form, the order number and card number—if any— 
| source, would probably be found to arise from a car written on the upper portion of the next slip immediataly 
| repair job, and the penalty paid for the laxity in this | underneath before tearing off the top slip for the fore. 
| connection may be the gratuitous replacement of some | man’s signature. The slip is then placed in a box as the 
| very costly part. Only they who have actual experience | workman goes out for breakfast or lunch, as the case may 
/can know how important this question is, and a con- | be, and the box is afterwards cleared by a boy from the 
| scientious, experienced employé may easily save the | Costs Department. On finishing the shafts, the order 
| amount of his salary by maintaining a keen look-out for number, &c., of which the workman entered on his time. 
| leakages of this nature. But this record of “finished | slip beforehand, while his tool was taking its first cut, he 
| stores” received from the various departments has will enter the time and date, and set up his next job, 
another important function, for the value of cost records | His foreman will tell him the name of the job and its 
| depends entirely upon the necessary information as to 
| what quantities are represented by the labour costs shown 
| on the job cards. Reference to the latter will show that 
| provision is made at the foot of the card for recording 
| deliveries to the stores room, and in this way the parts 
| actually finished are compared with the rough material 
| issued against each job. 


Fig, 71.—Téme Slip, Ste, din. by d3hin, 

Date, 20th July, 1906, 
Mr, Adams, No. 336, 
Stopped work on 
Order No... , Card No..... 
and startet to Rough Turn Shafts. 
Finished Stoves Receivod Sheet, Size, Foolseap. 

FINISHED STORES RECEIVED. 


Month WE esa as teniecceas 


Fic. 70. 


For Order No. 3230. Card No. 571. 


K, H., Foreman. 


Stores order number, and it is the work of a moment to note the 
Ledger, same on his slip. In this way he reports the work of the 
week, and at stopping time on Thursday—which js 
usually recognised as week-end in the wages depart- 
ment—each workman places a time-slip in the box 
showing the number of the job he had in the machine 
at stopping-time, which is identical with that on his next 
| slip, which commences a new week. How readily the 
{ man grasps the idea will be proved by trial, and one 
Labour costs.—The question as to how the actual time prominent feature is that no mental calculation is asked 
| spent on the various batches of details may be correctly for. Seeing that each slip is signed by the foreman, it 
| ascertained is as complex as it is important, and the will be a risky venture to attempt a false time charge, 
difficulties are all the greater when the task is to | andthe manner in which the slips are linked to each 
ascertain the labour costs on such numerous small jobs | other is unmistakably a good guarantee that jobs will not 
| as come under the head of drilling, key-waying, slotting, be omitted. 
| &c. With a bonus or premium system in vogue and Date calendars.—It is very essential that the correct 
running concurrently with the time rate system of pay dates shall appear on the time slips, and as an aid to the 
| for such jobs as cannot conveniently be given out on a | man, light wooden racks are fixed in a conspicuous posi- 
|bonus job note, the necessity for a reliable record | tion, and arranged to exhibit numbered cards, printed 
| becomes more acute, for it cannot obviously be permitted black on a white ground, to serve as date calendars, being 
| that a man may make capital out of one at the expense changed each morning by a shop apprentice. 
|of the other job. Yet this is what may often occur Management of workmen.—In a work that is so closely 
| unless the time charges are carefully checked. In some akin to the internal administration of the factory, it will 
| factories the foreman or his clerk have to perform the not be considered an act of trespass to refer to the efforts 
| clerical work that is inevitably involved, while in others made in some establishments to raise the tone and 
a clerk from the costs office makes a round of the shops standard of intelligence of the men by encouraging them 
once each day to collect the figures. Some shop to co-operate with the management by suggesting im- 
accountants permit the workman to write up his own provements in the shop system and equipment. Such 
record on a weekly time sheet, and others prefer to have suggestions are made in writing, and, in strict tncognito 
a time sheet for each day. But a foreman is better as to their origin, referred to a shop committee for 
employed when unfettered with this responsibility, and criticism. If adopted, their value is assessed by the com- 
the figures are more satisfactorily obtained by a man not mittee, and money prizes paid each month for the best 
under his direction. To senda clerk on a daily patrol suggestions. Reading rooms for the use of the men 
of the shops simply duplicates the work without | during the lunch-hour, and equipped with suitable 
|ensuring even reasonable accuracy. The daily time periodicals, of which there is always a plentiful supply 
sheet lends itself to veiled inaccuracies, while to put in the offices, are always appreciated under proper 
a weekly time sheet into the hands of a workman reveals | direction, and tend to enlist the interest of the men in 
}a palpably unreliable system that merely results in a questions of a practical character. 


ex Factory 


Citas Sas Description, 


| 
Card No. 
| 


| collusive, neglected compilation of figures that are 
|intended to obscure his incompetence and de!ay the 
| collection of the desired data. How, then, can the work 
| be satisfactorily carried out, without placing too great a 
| drag on the first duty of the factory, ?.c., maximum pro- 
| duction. One instinctively turns to the mechanical time 
|recorder for a solution of the matter, and there is 

certainly much to be said in favour of the “ Rochester 

Card Recorder.’ This machine is in many respects 

similar to the “‘ Bundy” machine already referred to, and 

will serve 100 men admirably, showing results which 
|make for both efficiency and economy, provided the 
| department is not a scatteredone. In the case of fitters, 
| for example, of whom 100 may be employed in very close 
| proximity to each other, the time of the squad could be 
| ascertained by the use of this recorder with absolute 


Such is the present state of the great silk industry of 
this country, an industry which employs more than 200,000 
hands, and which last year was responsible for an export | 


trade for the worth of 573,000,000 lire—an industry which, 


in 1905, exported into the United States alone, goods to | 
the value of 16,630,000 dols.—an industry which has | 
heen in time’ past, which is, and which will ever be | 


more so, one of the principal factors of the prosperity of | 


the country and the glory of the Italian nation. 








THE COMMERCIAL ORGANISATION OF 
ENGINEERING FACTORIES. 
By HENRY SPENCER. 
No. IX.*—COSTS DEPARTMENT (continued ). 
Finished stores.—Before passing from the question of 


materials, reference must be made to the record of parts | 


delivered to “finished stores” room from the various 
manufacturing departments, for if an accurate record is 
to be kept as to the stock of finished parts on hand, an 

which do not come under the head of “ work in progress,” 
it will be necessary to keep a similar account to that 
furnished by “ Finished Stores Received”? sheet—Fig. 70. 
But while it is obvious that car details of such value as is 
represented by finished stores should be under close 


observation and control, it will also be readily conceded | 


that, for the sake of convenience, there are certain units 
and fitted-up sections that may advisedly be permitted to 
remain outside the store room. Under such cireum- 
stances even, the storekeeper should be acquainted with 
the facts, and be nominally responsible for the records as 
to their subsequent disposition, as otherwise there is a 
real and grave risk that such parts will unaccountably 





* No. EX. (continued) appeared June 22nd. 


Machine Ordinary Time. 
‘ool 


Nos. 


Factory 
| Order 
No. 


Description of 


Card 
No. oD, 





| accuracy by purely mechanical means, and with the 
minimum amount of clerical co-operation. 

Time slips—For a more scattered department, such 
as the machine shop or the erecting shop, the periodical 
visits to a time-recording machine would absorb too 
| much time, and the work would be disposed of much 
| quicker if a written time sheet be adopted. The form 


shown by Fig. 71 is one that has been found more | 


| uniformly satisfactory in actual practice than either the 
weekly or daily sheets previously referred to. The 
| clerical work may be done by a job clerk in each depart- 
| ment if desired, but, as a rule, it will be found that the 
| turner or machinist has ample time for this after setting 
| up his job. Each man is provided with a pad of fifty 


2.—Weekly Time Sheet. 


F S{M T|W Th 


Technical education of apprentices.—The author has 
in mind a well-known successtul firm, which is raising up 
ar educated class of workmen, who will bear comparison 
with the personnel of any contemporary firm, either at 
home or abroad, and, judiciously handled, will remain one 
of its most valuable assets. The apprentices are en- 
couraged to attend the local well-equipped technical 
school, their fees and the cost of text books, &c., being 
paid by the firm, prizes being offered to all who achieve 
success at the annual examination. The keenness and 
friendly spirit of rivalry on the part of the apprentices 
is very pronounced, their work of a very high order, and 
the well-meant intentions of the firm are appreciated 
very greatly. Undoubtedly, it bespeaks an admirable 
spirit, and the mutual reward must follow as a natural 
sequence. 


Size 


10}in. 


Dept. 


Lid., Loudon. 


Total 
Over- 
m 


| Added 
;| Time. 


Gros: 
FPOss | Amount 


|——- —— 


Official labour records.—Following the collection from 
the factory of the various time charges against the current 
jobs in hand, the time clerk prepares the official records 
of the same for posting against the respective costs 
accounts. In this connection the time sheet shown in 
Fig. 72 is recommended as a convenient, successful 
method of collecting each day’s jobs in a weekly 
summary, preparatory to checking the total time charges 
with the timekeeper’s record and the wages earned on 
2ach job with the total amounts appearing on the pay- 
roll, so that there need be little fear of incorrect postings 
in the costs records with the attendant difficulty in 
balancing. They who have experience of the worry 


| and loss of time incurred in tracing such incorrections 


time slips, cheaply bound and perforated for tearing off, | will appreciate the assistance that is afforded by this 


which he hangs up close at hand. They are issued to 
| him from the Costs Department, bearing his name and 
| shop number—the work of a boy with a rubber stamp 
outfit. 


preliminary precaution. Bonus balances will be shown 


/on the time sheet against the various order numbers 


referring thereto, as also the time charges against out- 
door jobs with railway fares, board allowances, &c., so 
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that a complete statement appears as to the time worked 
by each man and the amount of wages earned. 

“The use of loose sheets is far more advantageous 
than a book record of this character, in that the work 
ean be distributed among two or more clerks, not only 
in the course of writing up from time slips, but also for 
comparison with the timekeeper’s record of the readings 
taken from the “Bundy” recorder, and with wages 
book. Then when this balancing is found correct, post- 
ing into costs accounts is greatly facilitated by the 
suggested distribution of the work. 

Job slips—The loss of time that is occasioned in a 
Jarge office in consequence of the wrong order numbers 
that are repeatedly appearing on time slips and kindred 
records is so considerable as to render the “job slip” 

Fig. 73—almost indispensable. The trouble of writing 
this is very insignificant as compared with that of 
clearing up such inaccuracies, and as the slip accom- 
panies the job when given out by the foreman, the 
possibility of any misunderstanding between him and 
his men regarding the correct order numbers is very 
remote. 

Card Bin. by 3in. 


Fic. 73.——-Job Slip. 


JOB SLIP, 
Shop ON BRS: sic nsaicsenss<pavanessscstatanaystbstietucdeaknces 


Card No. ...... 


CIE ss svc Aeeaventnairesn be Sceedipscsenconsdudtveceeudiern 


Da ager cal vy inkganencbpesacex van sead cedsionedisedscendw ant 


Pattern No. ...... 


Men's Nos. 


DAMS csvectsrvivenrssavese 


Jatt WIM ok deca tains deo cxsicatteph Aonaievachiannnvxcusdindas ceina eine tian 
This Card must ‘be held by the workman who is doing the job. 
When he finishes the work he will hand this back to his foreman, 
along with the job to be checked. 
But the foregoing considerations do not exhaust its 
utility as an aid to the foreman, taking the machine shop 
as an example. The “Job Slips” are placed vertically in 
a wooden drawer of suitable capacity, and arranged by 
the foreman behind guide cards bearing the names of the 
various operations on machine tools, e.g., automatic 
lathes, boring, drilling, grinding, milling, &e. They 
enable him to see at a glance whether he has sufficient 
work in hand to meet the demands that will be made 
upon him during the day, and to make due provision, and 
assist him to keep in touch with the many parts both in 
hand and in abeyance. On the completion of the work to 
which a job slip has reference, its return to the costs 
department will be followed by due reference to the cost 
card, which is added and ruled off. 

Cost cards.—Referring to the schedule of parts that is 
issued for the guidance of departmenial foremen, it will 
be remembered that each batch of parts is allied to a card 
number, which is referred to also in the job slips and the 
time sheets. In thus dividing up the sectional details of 
the cars, and marking the distinction between the different 
batches of parts, we are enabled to determine the cost of 
the various component details, and distinguish hubs from 
axles, gear wheels from their pinions, engine casings from 
cylinders, and so on ;:and from this subdivision to com- 
pile comparison costs with a view to throwing up into 
prominence any excessive or decreased costs that are dis- 
closed by the cost cards, Fig. 74. 


blishment expenses, and the record as to deliveries to 
finished stores room shown at the foot of the card, is 
obtained from the sheet referred to by Fig. 70. The 
cost cards in any one drawer constitute a full and 
complete record of the production costs of one batch of 
cars, not only as to details referred to in the shop lists, 
but also as to subsequent fitting and erection in accord- 
ance with schedule requisitions, the whole of that batch 
of costs being collected in the “car costs” book 
to be described later. The left-hand side of this book 
is virtually a specification in detail prepared similarly to 
the shop lists, the costs of manufacture being copied 
from the cost cards, and the remaining costs of parts 
procured from outside sources obtained from a card index 
precisely similar to that referred to in Fig. 32. A final 
summary of the sections of “car costs” serves the 
purpose of an index to the folios on which the various 
car sections are set ferth. 





SUBMARINE VERSUS SUBMERSIBLE BOATS. 
By Suwon Lake, 

THE numerous fatal accidents to submarine boats 
during the past two years have led many people to the 
conclusion that the submarine is more dangerous to its 
navigators than to a possible foe. 

Considerable criticism has been poured upon the heads 
of departments and those responsible for the construction 
of this class of vessel. Such criticism may or may not 


Submarine vessels are broadly distinguished to-day by 
the two denominations of “submarine” and “sub- 
mersible.”” The difference between these terms has not 
always been well defined. Boats of each type naturally 
are submarines in the common understanding of that 
word. The term “submersible” was first given to the 
Narval built in France in 1899. The earlier types of 
French boats were of the diving or plunging class 
originally, while the Narval was the first of the French 
boats primarily designed to submerge or be submerged 
bodily by the down-pull of hydroplanes, rather than to 
plunge or dive by the head, as is commen in the diving 
type. It is in these distinctions that lie the most 
important differences among the present types of under- 
water boats. 

France, to whom we are thus indebted for the term 
“submersible,” is the only country in which the study 
and the development of submarine craft has been 
entirely under governmental auspices. There has been 
an entire absence of a spirit of commercialism in that 
investigation, and the conclusions of the French 
Admiralty to-day in favour of the “ submersible ” are based 
upon serious, painstaking, and practically exhaustive 
researches which have candidly considered submarine 
craft of all forms and types. 

Russia, under the stress of war, being uncertain as to 
which was the type most to be desired, purchased boats 
of several sorts, in order to determine practically the class 
best fitted to meet the demands of actual conflict. None 
of the boats ordered were delivered in time to be factors 
during the period of hostilities; but the circumstances 
of war taught its lessons and showed the Russians the 





be justly due. 

Submarine navigation in its modern aspect is com- 
paratively a new art, and only by practical triais and the 
gradual elimination of weaknesses can a standard type 
be developed capable of safe control 
inflict the greatest possible measure of 
enemy. 

The modern automobile torpedo is the primary reason 
for the existence of submarine vessels; and the ability 
of the submarine to intercept the foe with this proved 
weapon of destruction before the enemy can reach our 
harbours by gun-fire is sufficient warrant for its develop- 
ment apart from any other advantages that may follow 
in the train of its evolution. 


injury upon the 


Numerous trials with submarine vessels have shown | 


that such boats can be run, in peace-time mancuvres, 
either under the water or in various stages of part sub- 
mergence with a variable measure of success. It was 


only to be expected that there should be risks run and | 


failures encountered with possibly serious consequences. 


Each one of the accidents, however, has brought sub- | 
. . s | 
stantial enlightenment, even though purchased in some | 


cases at a grievous cost of life; and with this emphasis 
upon certain weaknesses it is now possible to predict the 


lines along which further progress in the art may be made | 


with a reasonable assurance of immunity from dangerous 
mishap. Such have been the lessons to the technical 
student of the submarine. 


An unfortunate condition of affairs } 


2 


1as existed which 


has prevented a full understanding of the subject on the | 


part of those responsible for the purchase of many of the 
submarine boats now extant. This has been the veil of 
secrecy cast about the submarine question by most cf the 
inventors and builders of under-water craft. The 
inventors and builders have been compelled to keep 
secret many things which they have learned—perhaps by 
costly expeiimentaticn—at least until such time as patent 
protection could be secured. Many other features, the 
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These cards are filed vertically in a cabinet of drawers, 


each of which is sufficient to contain 1000 cards, and | 


guide cards are used for a numerical classification 
in the order of the card numbers. It will be 
noticed that the cost of material, taken from the store- 
keeper’s records of stores issued and returned, appears on 
one side of the card and the labour costs on the other, 
being posted from the time sheet-——Fig.72. There are 


also columnar dissections for the various operations, | 


showing the number of hours represented by each, as a 
first step towards the allocation of departmental esta- 


Material Cost 
Labour 

E.C, 

Total Cost | 





| 

fruit of experience, but on which no such protection 
could be secured, have been kept secret for the soundest 
| of business reasons. The writer has been no exception 
| in these particulars. The fatal accidents of the past two 
| years, however, have prompted him to make public the 
results of certain experiences and investigations, with a 
view to contributing, as far as lay in his power, to the 
prevention of disasters kindred to those that have so 
shocked the civilised world, and which, in the eyes of the | 
| general public, have cast discredit upon the art of | 
submarine navigation. | 





and yet able to | 


conditions that must be met by a successful submarine 
| craft. Mancuvres and operations since undertaken in 
| the light of these lessons by her active submarine 
flotillas have served to verify the conclusions of the 
| French and to add Russia’s decision in favour of the 
| “submersible ” as that term is understcod in this article. 
| England and the United States have tried only one 
| Spots of the diving order; and it is the diving 
submarine that has met with so many of the accidents 
| —some of them fatal—during the past two years. Let 
us see if the reasons for these mishaps cannot be made 
clear. 

The sine quad non to the successful working of the 
diving boat is extreme sensitiveness in a fore-and-aft 
| direction when submerged, or in other words, lack of 
longitudinal stability. Without this tenderness it 
practically impossible, at the speeds so far attained, to 
control such a vessel when running submerged. 

It is not necessary here to discuss either the adminis- 
trative or the military aspects of this lack of longitudinal 
stability. The accidents that have occurred make a more 
| direct and human appeal by emphasising the dangers 
faced by their crews even in times of peace. 

The submerging or “submersible” boat requires no 
| such hazardous limitation in the direction of safety in 
order to make her opefatively a success. In the“ sub- 
mersible ” it is possible to secure a far greater measure of 
longitudinal stability than is possible in the diving class. 
This greater longitudinal stability which may be secured 
| in the “ submersible” dees not in any sense affect the 
speed and precision of action either in submerging or in“ 
maintaining a uniform degree of submergence when once 
under the surface. All that this may mean from a 
military or an administrative point of view has been 
thoroughly discussed elsewhere. Let us see, however, 
what are the physical conditions operating when a boatis 
submerged and against which those in control of a 
“ diving submarine ” must effect a balance by skill either 
in the form of deftness of handling or nicety of adjust- 
ment in one direction or another. 

The loss of the British submarine A 8, therefore, may 
be taken as a case exemplifying in the plainest and most 
startling manner the dangers peculiar to the diving sub- 
marine. The testimony taken during the court martial 
showed that that boat when running in light condition 
had a normal reserve of buoyancy of about 16 tons. 
This had been reduced to six tons, andshe wasso trimmed 
that she was down 4 deg. by the stern at the time of the 
accident. The boat was running ata speed of 10 knots 
| under her gasoline engines. It was further shown, by 
i the testimony of Captain R. H. Bacon, R.N., that a 
moment to change trim of no less than 132 foot-tons 
| would be required to bring the boat horizontal or on an 
even keel when trimmed in the condition described, and 
that a still greater moment to change trim would be 
required to bring the vessel down by the head so as to 

make her plunge. The practical proof that sufficient 

force was exerted in some manner to effect this very 
| end was given by the sudden and disasticus manner in 
which that boat dived. 

Both Sir William White and Captain Lees, R.N., 
have recorded their belief that the form of hull of the 
A8, combined with her limited longitudinal stability, 
was in itself the prime reason for the sudden plunging 
of that vessel. Model experimental trials both in the 
United States and in Germany have only served to 
confirm that assumption. As far back as 1897 towing 
experiments with my boat Argonaut I., in her original 
form, made plain this tendency of the cigar-shaped 
hull, even when united with great fore-and-aft stability, 
to bury or to run under by the bows. The Argonaut I. 
was subsequently modified by the addition of a ship- 
shaped superstructure which eliminated completely the 
| down pull at the bows previously so markedly present. 

Without referring to the detailed results of my model 
tank experiments, the elemental difficulties can be shown 
in a graphic manner, with sufficient accuracy to demon- 
strate the forces at work tending to unbalance or upset a 
craft of the diving type, already more or less unstable in 
a fore-and-aft direction, and in which the reserve of 
buoyancy is needfully reduced to a dangerous degree in 
order that the boats may be made operative at moderate 
speeds, 

The following diagrams will help to make the circum: 
stances clear to the general reader. In Fig. 1 we have a 


| 


is 
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boat of the diving type running submerged in the usual 
manner—that is, with a trim of from two to four degrees 
by the head, in order to enable the vessel to remain 
under water. In the diagram, A represents the position 
of the centre of buoyancy, B the centre of gravity of 
the vessel, and C the horizontal rudder which is to over- 
come the righting moment of the short arm between A 
and B. 

Experience and model experiments have shown that 
the down-pull at the bow in a cigar-shaped craft is much 
greater at or near the surface and at or close to the 
bottom; and it has been found that this down-pull 
changes with the depth below the surface, or the distance 
above the water-bed. To run “awash,” therefore, it is 
necessary to trim by the stern, and, still further, to offset 
any tendency to plunge by setting the horizontal rudder 
« number of degrees “to rise,” as was the case with 
the A8. 


To dive, additional water is admitted into what is called 


the forward trimming tank, the horizontal rudder C is set 
to * dive,” and the vessel plunges under, head first, like a 
porpoise. Now, the trick in handling a diving boat is to 
allow her to reach adepth of several feet below the sur- 
where the down-pull at the bow is less—and then 
to eatch her and hold her at that submergence by the 
continual manipulation of the horizontal rudder C. 

The ditticulties of the problem may be better understood 
by referring to Fig. 2, in which the conditions prevailing 
are diagrammatically likened to a balanced beam, for which 
the pivotal point A corresponds to the centre of buoyancy 
of the vessel, and the weight centred at Bb, acting asa 

hort pendulum, corresponds to the weight of the vessel 


face 


asa whole. 5B, then, is the one force tending to hold 
the beam horizontal. H is a float, representing the 
amount of reserve buoyancy statically in the craft 


en trimmed to run submerged, and bears to the total 
displacement of the boat the ratio of only about 1 to 560 
in the case of vessels of the “A” class of 200 tons. 
must be plain that this very small reserve of buoyancy 
can add practically nothing to the stability of the beam, 
which we assume is floating. F is a weight applied at 


W 





relatively slight effect. It is, however, the one constant 
| force, and the only one which prevents the craft from 
| Swinging like a pin wheel around its fulcrum at the centre 
of buoyancy A. The next disturbing influence is that of 
the down-pull at the bow, already noted, which varies 
according to the speed of the boat and the depth of sub- 
mergence. The fifth element of disturbance is that of 
the sub-surface effects of wave motion, which gives a 
varying head, and, consequently, intermittent change of 


The sixth force is one within the craft herself, and is the 





ballast, changes in position of ‘the crew, or the transfer 
| fore or aft of other masses. 
| It will thus be seen that there are six disturbing forces 
to be taken into account, and of these four of them are 
| continually fluctuating. These opposing forces must be 
| harmonised by the manipulation of the horizontal rudder 
| C, which, by the exercise of great skill and control and 
| within prescribed limits, it has been found possible to do 
under certain chosen conditions. A moment's inattention, 
however, on the part of the helmsman or the failure of 
the horizontal rudder to respond with sutticient quickness 
may lead at once to loss of control, and the vessel will 
either break for the surface and broach or plunge toward 
| the bottom, with the 1isk of disaster under the impulse of 
| her driving engines and the rapidly increasing inclination 
_of her bow. If the engines can be stopped before the 


vessel has struck the bottom, then the two constant 
forces—those of the 1ighting moment of the pendulum 


A-B and that of the reserve buoyancy—will combine to 
bring the vessel back to her normal horizontal position 
and to draw her again to the surface. It should be plain 
from this what must be the task of the operator at 
the diving rudder and to what degree his skill must be 
developed to meet the conditions thus confronting him 


, even in time of peace and amid surroundings and 
It | circumstances 


carefully chosen. How much greater 
then must be his task when operating amid the environ- 
ments of warfare and under the nervous stress of actual 
conflict! Sub-Lieutenant Godfrey Herbert, one of the 
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pressure or down thrust on different portions of the boat. | 


result of shifting weights in the form of surging water | 


is destroyed and a very much larger angle of the hori. 
zontal rudder C is called for. There is, of course, a 
limit to the effectiveness of the horizontal ruddey C 
A horizontal section drawn through L-K, and another 
drawn through M-N, each equally distant above and 
below the centre of buoyancy when the boat is inclined 
as shown in Fig. 3, give the relative areas of resistance 
and illustrate how much more rapidly the forward op 
lower area increases than the after or upper area. It 
will be seen from these sections how much more difficult 
| the lower one is to move forward through the water than 
| the after or upper section. This, of course, is due to the 
very bluff character of the lower section and its greater 
| tendency to produce eddying, back pressures, &c., when 
driven at a considerable speed. Therefore, the condition 
becomes as follows:—The vessel moves forward first in a 
horizontal plane, and then for some of the reasons pre- 
viously stated additional inclination occurs; resistance to 
progress of that part of the vessel below the swinging 
point O—i.¢., a line intersecting the centre of buoyancy 
—increases and retards the bow, while the momentum of 
the craft carries the upper and less resisting section— now 
the tail-end or after-body of the boat—forward: any 
shifting weights, providing the angle has become great 
enovgh, would move forward, as in the case of the A4; the 
horizontal rudder even when given its maximum angle of 
rise proves ineffective, and the boat continues to dive 
with a rapidly increasing inclination unless the machine), 
is stopped and the.vessel’s momentum arrested. If the 
vessel during this interval has not been brought to a 
standstill by the bottom she may continue to plunge to 
a depth where the pressure may prove sufticient to cause 
her. collapse. 

ig. 4 illustrates a “submersible” of the latest type, 
which will be explained in connection with Diagram 5, so 
that «a direct comparison may be drawn with the workin 
principles of the diving boat, as shown in Figs. 1, 
and 3. 

In Fig. 4 the “submersible” is shown running on a 
level keel—the position normal to boats of this ty}x 
instead of being several degrees down by the bow, as is 





oO 


” 




















“Tae Encincer™ 


h 
sn 


the short arm of the beam, and represents the downward 
pull at the bow graphically, but not relatively, because 
this weight or force is a continually changing quantity, 
which must be as continually checked or counterbalanced 
by the force of the stream lines impinging against the 
horizontal rudder C—in the direction of T!—which 
must equal, in effect, a counterbalancing weight placed 
at G and acting in the direction of T. With expert 
steersmen, and by fine adjustments of water ballast, a 
certain measure of success has been won after experi- | 
menting with vessels of this particular type for a period | 
of half a century. But this success is-at the expense of 
constant vigilance, and with so many restrictions, that 
under some conditions it is still impossible or dangerous 
to navigate submerged in this manner. 
Again referring to Fig. 1, it will be seen that when the 
boat once reaches the positicn shown, she is running with 
slight downward inclination by the bow, which is 
required to balance the upward pull of the reserve buoy- 
y of the vessel. In smooth water and with the vessel 
running at an angle of only a few degrees, the stream 
lines D and FE. are parted at the bow easily and sweep 
vind the vessel in an approximately uniform manner. 
condition the boat moves forward in a plane 
parallel to the surface of the water, but not with the axis 
: craft parallel to the surface. In other words, the 
boat dees not follow the true direction of her axis, but 
moves forward at an angle, and her course is a mean 
between two opposing forces :—First, that of buoyancy, 
which is continually tending to bring the vessel to the 
and, secondly, that force due to the downward 
These | 











ae ee 


ot 


surface ; 
thrust of the screws in line of the axis of the boat. 
opposing forces can be balanced only by exceptional skill 
on the part of the man at the diving rudder, otherwise | 
the maintenance of a uniform depth in a diving boat | 
becomes impossible. 

In addition to the two forces just mentioned, there are 
others which tend to destroy the trim of the boat. The 
first of these is the righting moment of the pendulum 
A-B,; which tends to bring the vessel on an even keel. 
This may be considered as a constant force, but for the 
shortness of its arm it can have, of necessity, but a 





THE STABILITY OF SUBMARINE BOATS 


officers aboard the A4 when she sank, testitied—as 
stated in the Naval and Military Record :—* The boat 
sank to a depth of 90ft. before starting to rise. 
During this time water was coming down the ventilator 
with considerable force, which increased as the depth got 
greater. In about a minute the lights went out, and it | 
was with great difficulty that the captain’s order to put 
the 25 horse-power pump on to the fore bilge was 
attempted. Just before the lights went gut the boat had 
an inclination by the bow of 40 deg., and all smsll gear 
and the cloth covering the batteries were washed | 
forward. . . The gauge was shown at 90ft. It 
could not show more.” From an editorial in the same 
paper we find the following :—* They are liable, says 
Sir William White, to unexpected dives, and this again 
is confirmed in the case of the A4 by the testimony of 
the coxswain.” 

Fig. 3 represents a boat of the diving type and of the 
“A” class, submerged and inclined at just half the angle | 
assumed by the A4 when she sank. It will be seen | 
from this diagram how considerably the down-pull at the 
bow is augmented by every change of trim on the part 
of the cigar-shaped craft; and it is not difficult to under- 
stand how a very rapid increase of inclination may 
render less effective the counterbalancing factor of the 
horizontal rudder C. This has been borne out by 
numerous official reports. 

In the case of Fig. 3, it is assumed that the boat has 
started in the condition primarily required—with trim by 
the head—as indicated in Fig. 1, and that the vessel was 
then moving forward in a plane parallel to the surface. 
By reason of some of the causes or forces heretofore 
described, the craft now takes a further inclination or dip 
by the bow. Fig. 3 shows graphically what occurs when 
the momentum of the vessel tends to maintain her 
on her forward course in a plane parallel to the 
surface. The stream lines, instead of parting fairly on 
each side of the bow, come with greater force against the 
forward upper half of the vessel, and impart, by reason 
of this, a strong downward thrust at that point, while the 
supporting resistance on the under side of the hull at the 
bow is considerably lessened. Consequently, the balance 
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necessary with the “diving” type. The reason why it 
is thus possible to run the “submersible” on an even 
keel is as follows :—It will be observed in the first place 
that the hull is quite different in form. This raises the 
centre of buoyancy to a point much higher than it is 
possible to do in the regulation cigar-shaped craft of the 
“diving” type. The vesselis also provided with a heavy 
keel, which lowers the centre of gravity. Therefore, the 
arm of the pendulum A-B becomes longer and _ its 
righting moment correspondingly greater. This is a most 
important feature, as it contributes directly to securing 
the greatest possible measure of longitudinal stability 
under the circumstances. As the boat does not need to 
be inclined to submerge her, there is no limit—by reason 
of operative requirements—to the longitudinal stability 


| that may be given the submersible ; and in practice it is 


desirable, of course, to have the longitudinal stability as 
great as the form of hull and the arrangement of weights 
will permit. 

To run “awash,” or submerged, the vessel is trimmed 
by adding water ballast until only the desired amount of 
reserve buoyancy remains which will ensure the boat 
resting on an even keel, with her conning tower in an 
awash condition in relation to the normal surface. In 
other words, the beam or balance represented by Fig. 5 
is brought to a horizontal position by adding fixed weights 
at both ends, so that G and F are equal. In this condi- 
tion the “submersible” can be run without risk of, or 
impulse toward, a sudden dive. 

The official reports and the testimony given during the 


’ 


| court-martial following upon the loss of the A8 confirm 


the belief that it is either impossible or dangerous to run 
“diving” boats upon the surface on a level keel, even 
when retaining a very considerable reserve of buoyancy. 
This hazard is primarily due to the down-pull at the bow, 
characteristic of the cigar-shaped form of hull, and lack- 
ing longitudinal stability of vessels of the “diving ”’ type. 
With the “submersible” of the type illustrated here there 
are none of the tendencies to dive so characteristic 
of the other order of boat under these circumstances. 
The reasons for this are the great longitudinal sta- 
bility and the structural form, which completely off- 
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set the development of a downward pull. The vessel 
being in the “awash” condition just described is 
given headway, and it is soon noticed that there 
is a slight tendency to change trim by rising at the 
bow—due to the thrust against the large conning-tower— 
and this is at once corrected by a permanent angle of the 
horizontal rudder C intended for this particular purpose. 
It will be observed, of course, that this horizontal rudder 
is placed aft, as in the “diving” boats, but it is used for 
the very opposite purpose of keeping the vessel in a 
horizontal position, rather than to cause her to take a 
dip or plunge, as is the case with the “diving” type. A 
downset of the horizontal rudder of only two or three 
degrees is usually sufficient to balance the tendency of 
the bow to rise in boats of the “submersible” type 
herein illustrated. A level keel being thus secured, the 
angle of the horizontal rudder remains constant for a 
given speed. 

The “submersible,” still running in the “awash” con- 
dition, but ready for instant submergence, is quickly 
brought completely under the water—without change of 
trim—by depressing the forward ends of the hydroplanes. 
This causes the stream lines at the side of the boat to 
impinge against the upper surfaces of the hydroplane 
and to give a resultant downward thrust, as indicated by 
T T, in Fig. 4. The hydroplanes, being four or more if 
number, and symmetrically disposed in regard to the 


centre of buoyancy or fulcrum, the thrust against their ; 


upper faces causes the boat to sink on an even keel. It 
will be observed that the stream lines at the bow are not 
affected in the same manner as those at the bow of the 
“diving” boat of cigar-shaped form, There are none 
of the disturbing eddies developed peculiar to the spindle- 
shaped hull; and the vessel moves forward along the 
line of least resistance instead of at an angle. The thrust 
of the screws or the momentum of the vessel, when the 
machinery is stopped, impel her in the direction of 
her major axis, which is in the plane of the course 
desired. 

When the vessel has reached the depth desired, the 
hydroplanes are brought back to an angle which will 
yield just pressure enough to counterbalance the upward 
pull of the reserve buoyancy statically in the craft, and 
indicated by H. Because of the buoyant character of 
the superstructure and the greatly increased buoyant 
moment of the conning-tower in vessels of this class, 
the righting effect of this force is very much greater than 
can possibly be the case with boats of the “ diving ” type. 
The reserve buoyancy is the only force which it is 
necessary to counteract in “submersibles” of the type 
under discussion; and this force is a constant one, and 
so easily balanced or neutralised that the writer has 
frequently left the controlling mechanism of the hydro- 
planes—situated in the conning-tower—and has gone 
below into the engine-rcom for periods of several minutes 
at a time, and has returned to the conning-tower and 
found the boat running still at substantially the same 
depth as that at the instant of his departure. The reason 
for this is the fact that in the “ submersible ” we thus do 
away with four fluctuating forces which are inherent or 
peculiar to boats of the “diving” type and spindle form 
of hull. 

The practical results thus secured by the “submersible” 
are :— 

(1) Safety in submerged control. 

(2) Facility in handling that calls for no special training 
or rare dexterity on the part of a single member of the 
crew. 

(3) Easy maintenance of a uniform depth on an even 
keel in waters of variable depths, thus making it safe 
and practicable to operate either in deep or shallow 
waters. 

(4) The removal of restraint to free movement on the 
— of the crew in the very fullest discharge of their 
duties. 

(5) By preserving an even keel, ensuring the effective 
operating of the observing instrument the moment it 
appears above the surface, and thus affording that measure 
of safety and efficiency following in the train of rapid 
observation of the entire horizon. 

(6) The ability to discharge torpedoes with the vessel 
always on an even keel, thus ensuring the maximum 
probability of making a successful target. 

These advantages have appealed with convincing force 
to both the French and the Russians, who have examined 
and tested exhaustively these rival methods of operating, 
and the practical reasons for this decision are not to-be 
denied while the records of so many serious accidents to 
“diving” boats in the hands of skilled crews give us 
cause for pause and question. 








LAUNCH OF H.M.S. AGAMEMNON. 
Tue first-class battleship Agamemnon was launched 
from William Beardmore and Co.’s Naval Construction 
Works at Dalmuir on the 23rd inst. With the sister 
ship Lord Nelson, being built by the Palmer Company. 
at Jarrow-on-Tyne, the Agamemnon is the first battleship 
designed by Sir Philip Watts since his appointment 
as Director of Naval.Construction. The Agamem- 
non is shorter than the ships of the King Edward class, 
being 410ft. in length, as compared with 425ft., but the 
beam is 18in. greater, being 79ft. 6in. These dimensions 
ave more suitable for existing docks than those of her 
predecessors, as well as of the Dreadnought, a somewhat 
later design of Sir Philip Watts, built with great celerity, 
and now being fitted out at Portsmouth. At 27ft. draught 
the Agamemnon will displace 16,500 tons. 
to be 18 knots, the twin engines, supplied with steam from 
fifteen Yarrow water-tube boilers, giving 16,750 indicated 
horse-power. 
In many of her details, as well as in the broad purin- 
ciples of design, especially as regards her armament, the 
Agamemnon embodies departures from previous practice, 


The speed is | 








and marks the intermediate stage between the King 
Edward and the Dreadnought classes. The former is 
equipped with four 12in. and four 9: 2in. guns on the upper 
deck, and ten 6in. guns, most of them on the main deck. 
The Dreadnought has ten 12in. guns, while the Agamemnon 
has four 12in. guns and ten 9°2in. guns, all above the 
upper deck. The guns have thus a higher platform, 
being about 9ft. further above the water-line than many 
of the guns in earlier ships of the line. The guns, too, 
are more concentrated in the centre of the length of the 
ship, and over 80ft. above the water-line, so that they have 
a great command of the water around the ship on all sides, 
and to this extent are better able to check torpedo-boat 
attack. The large guns are all covered in, excepting 
the muzzles, and they have not only a great height of 
platform, but considerable arc of training. The 12in. 
guns are mounted in pairs in barbettes fore and aft; 
while eight of the 9*2in. guns are in twin barbettes, the 
remaining two being in single-gun barbettes in the centre 
of the broadside. Four 12in. and 9°2in. guns constitute 
the broadside fire, while ahead or astern two 12in. and 
four 9°2in. guns can be used. In addition to these 
weapons, there are thirteen 12-pounder quick-firers, 
twenty-three 3-pounders, and two Maxim guns, with two 
guns for boat or field use. The ship has five submerged 
tubes for firing torpedoes, two on each broadside and one 
at the stern. 

In protection, too, the Agamemnon has more powerful 
provision than preceding ships, and in this respect is 
probably quite equal to the Dreadnought. The water- 
line belt amidships is 12in. in thickness, reduced towards 
the stern to 4in., and towards the bow to 6in. Above 
this, in the central part of the ship, the’ broadside to the 
upper deck is of Sin. armour, and the thwartship bulkheads 
to protect against raking fire from before as well as from 
abaft the beam are of 12in. in thickness. The same 
thickness of armour is also used for the conning tower. 

The Agamemnon, whose hull has been built on very 
fine lines, will be propelled by twin screws. The bow 
has the usual ram formation, but the stern differs from 
earlier ships, representing somewhat the type of the 
Elswick model, with the balanced rudder partly sus- 
pended rather than supported at the bottom. This, 
it is claimed, improves the turning movement of the 
ship. A deep bilge keel extends for almost two- 
thirds the length amidships. The machinery is of the 
usual naval type, with four cylinders for each 
set, working on the three stage compound system. 
The high-pressure cylinder in each set, taking steam 
direct from the boilers, is 323in. diameter, the next in the 
series is 53}in. diameter, and from this latter the steam 
passes to two low-préssure cylinders, each 60in. in 
diameter, the stroke in all cases being 48in. The engines 
will develop their full power of 16,750 indicated horse- 
power with 120 revolutions, ‘equal to a piston speed of 
960ft. per minute. These engines have been constructed 
by Hawthorn, Leslie and Co., of Newcastle-on Tyne, 
the extensive new works of William Beardmore and Co. 
not being in a position to justify the firm undertaking the 
contract, lest they should not be able to complete it within 
the stipulated time. The normal coal load of the vessel 
will be 900 tons, but space has been arranged for carrying 
2500 tons, which will give the Agamemnon a very con- 
siderable range of action. 

Quite apart from the fact that the Agamemnon is so 
notable an example of the modern trend of naval de- 
velopment, and the largest warship yet built on the 
banks of the Clyde, the launch was of quite exceptional 
interest. This was not so much on account of the heavy 
weight to be transferred to the water—the launching 
weight being between 6500 and 7000 tons—considerably 
less than half that of the Lusitania. sent off the stocks of 
the neighbouring establishment at Clydebank the other 
day—but because the event was practically the opening 
ceremony of what is, or has every promise of becoming, 
one of the largest and best equipped naval establishments 
in the country. Platforms at the bow and alongside 
the vessel were crowded with spectators, the guests 
of the firm, and the ‘yard generally wa3 occupied 
by a vast concourse of workpeople and local residents. 
Amongst the guests on the bow platform were the Earl 
and Countess of Aberdeen, the latter of whom named the 
vessel, while the religious service, usual at launches of 
ships for the British Navy, was conducted by the Rev. 
William Swan, minister of Old Kirkpatrick parish. 

Built on a line of declivity of jin. per foot the 
Agamemnon’s bottom was unusually high above ground 
level, the height of the~cross timbers underneath the 
standing ways, about the’forward part of hull, being quite 
15ft. or 16ft. While this‘entailed an unusual amount of 
timber support, the advantages of the extra head-room 


for workmen, and for the passage of material underneath 


the structure, far outweighed any saving in timber 
make-up, which only a usual height of keel or bilge blocks 
might have conferred. The thoroughness and _ suk- 
stantiality in evidence here also marked the launching 
make-up, both as regards Standing and sliding ways, and 
the cradle poppets or uprights. The heads of the latter 
abutted against a steel shelf securely fixed to the shell 
forward and to the underside of propeller bosses 
aft, the shelf on ‘each side, for the whole length 
almost, being . tied by broad bélts of plating and, 
wood packing. crossed under the -vessel’s forefoot, 
forming a strong sling in which the vessel was supported. 
There were two releasing triggers,of special design, inter- 
posed between the standing and sliding ways on each side 
near the fore end of the cradle, and at the proper moment 
these were instantaneously and simultaneously disengaged 
by an electric current. A powerful hydraulic ram was 
stationed at the fore end of the sliding ways on each side, but 
these did not, require to be put into operation. About 
eight minutes past one o’clock the last of the blocks sup- 
porting the vessel at the bilges was knocked away, and 
shortly thereafter the christening bottle was sent against 
the ram of the vessel by the turn of a miniature stcering 
wheel on the ceremonial platform by Lady Aberdeen. 
Almost instantly, but very gradually at first, the huge 








vessel began to move. Until mid-distance was reached 
motion was slow, but the vessel rapidly gathered way 
thereafter and entered the water with remarkable 
smoothness, only a suggestion of frictional heat and 
smoke from the ways occurring just when the vessel was 
near the dipping stage. One minute fifty-one seconds 
after the release the vessel was completely water-borne 
with singularly little.disturbance on shore or afloat, the 
checking by three wire ‘check-ropes attached to the 
vessel's sides and to piles of chain-cable on the ground 
alongside the berth—as is now the arrangement most in 
favour—being prompt and effective. Tugs in readiness 
took the Agamemnon in tow, and she was in a very 
short time safely berthed in the company’s tidal fitting. 
out basin. = 

At the luncheon provided for the large company of 
specially invited guests, Mr. Wm. Beardmore, the 
chairman, in proposing “Success to the Agamemnon 
and the Health of Lady Aberdeen,” said that there was 
a double interest in the launch that had taken place that 
day. The Agamemnon was the first ship designed by 
Sir Philip Watts, the present Director of Naval Con. 
struction, and not only did she differ from the ships 
designed by Sir William White, but also from shijs 
designed by Sir Philip Watts a few months later. The 
ships which composed the fleet to-day were very inferior 
in armament to those which were now being built. The 
ships of the Majestic class, for instance, had only four 
12in. guns. The remainder of their weapons were 6in. 
and 7in. guns. The Dreadnought had ten 12in. guns. 
This showed the enormous difference there was between 
the Dreadnought and the ships of which the fleet was 
at present composed. Not only so, but gun manufac- 
turers had made so many improvements in the type of 
guns that a new 12in. gun was to-day about 50 per 
cent. more effective than the 12in. guns at present in the 
fleet. Were the Dreadnought and the Majestic to face 
one another, the Dreadnought, he ventured to think, 
would put the Majestic out of action in a very short 
time. The range of the guns was much greater in the 
later type of vessel. He had, indeed, heard it stated 
that the Dreadnought was equal to any three battleships 
now in the British Navy. Comparing the Agamemnon 
with the Dreadnought, the difference was mainly in the 
armament. The former had four 12-inch guns and ten 
9-inch guns. It remained to be seen which design would 
prove the more effective, but he thought that probably 
there would in future ships be a combination of the best 
points of both. Not only had there been a great improve- 
ment in armour. The 8in. armour of to-day, he 
believed, was more than equal to the 12in. armour 
of four years ago. These things made an enormous 
difference in the power of the fleet. .It simply meant 
that as things were now progressing, the fleet becaime 
obsolete in four or five years. This was a serious matter 
for the taxpayer, who had to keep up the fleet, but he 
was afraid it was true. The second point of interest to 
which he wished to refer was the fact that that launch 
was practically the opening ceremony of their new yard, 
which he ventured to think was one of the best equipped 
naval establishments in the country. The river frontage 
was over a mile in length, the dock was 1000ft. in length, 
and 850ft. in breadth, and the workshops were all of the 
largest dimensions, and contained the most modern and 
up-to-date tools. The yard was also unique in this 
respect, that it was the first establishment of such 
proportions in which steam as a motive power had been 
entirely discarded. All the machines were driven by 
electric motors, and those motors were worked by electri- 
city generated by internal combustion gas engines. There 
was nota steam boiler in the whole place. In this he thought 
they might claim that they had done something wholly new. 
The gas they used for power purposes they first of all 
chemically treated, so as to extract from it the nitrogen, 
which was of no use for heating purposes, but was of 
great value for fertilising purposes. The result was 
that by taking from the gas that nitrogen and formin., it 
into sulphate of ammonia, they found that when they 
came to square their accounts that. their coal bill was 
entirely paid by the money received for sulphate of 
ammonia. In concluding, and speaking on behalf of the 
firm, he had pleasure in presenting Lady Aberdeen with 
a silver sanded i a full-rigged antique man-of-war. 

Mr. Edmund Sharer, in responding to the toast of 
“The Builders,” proposed by Lord Aberdeen, said that 
he did not think any other shipbuilding yard in this 
country ever had the honour of commencing its career 
by building a battleship for the British Government. The 
Agamemnon was the first battleship. to be launched on 
the Clyde all the armour of which was manufactured by 
the builders themselves. She was also the first battleship 
ever built without the use of steam.» She was the first 
of her class to be launched, while she had been brought 
to the launching stage in nine months and twenty work- 
ing days. In speed of construction the credit lay with 
the Dreadnought, but if Beardmore’s got a repeat order 
they would beat the Dreadnought’s record. He wished 
to express the indebtedness of the firm to the Admiralty 
officials, and to their own workmen for the hearty 
support they had all given them in,the construction of 
the vessel. ; 








Royal Merroroiogicat Soctety.—The final meeting of tho 
session was held on Wednesday afternoon, the 20th inst., at tho 
Society’s Rooms, 70, Victoria-street, Westminster, Mr. Richard 
Bentley, F.S.A., president, in the chair. Mr. F, J. Brodie read 
a paper on ‘The Mean Prevalence of Thunderstorms in Various 
Parts of the British Islands during the Twenty-five Years 
1881-1905.” The author gave*the mean number of days on 
which thunderstorms or thunder: only occurred in each month, 
each season, and in each year at fifty-three stations situated in 
various parts of the United Kingdom. July, he said, was the 
month with the largest number of thunderstorms over Great 
Britain as a whole, and August at some places in the North of 
Scotland and North-west of England, while June is the stormiest 
month at nearly all the Irish stations, Mr. W. H. Dines com- 
municated a paper on a “Typical Squall at Oxshott, May 25th, 
1906,” 
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ROYAL AGRICULTURAL SHOW. 
No. lL. 


| gas plant; second prize, silver medal, Crossley Brothers, 
| Limited, Openshaw, for a 15 brake horse-power gas 
| engine and regenerative suction gas plant. We are 


Arvek a break in the itinerary show system extending | authorised to state that in making the awards economy 
over three years, and a disastrous experience at Park | was not the only, nor, indeed, the chief point taken into 


Royal, the Royal Agricultural Society has this year | consideration by the judges. 


The trials have been 


resorted again to its former practice, and is holding its | extremely close, and at the finish there was little to 


sixty-seventh annual exhibition on a plot of land known 


as Osmaston Park, Derby, lent by the Midland Railway | 


Company, and as far as can be gathered the prospects 
are distinctly brighter than in recent years. The entries 


| choose between several of the competitors, so that, 
although defeated on this occasion, the unsuccessful 
| makers have nothing to be ashamed of. 

Besides the suction gas plants which were entered for 








Fig. 1—FCSTER’S THRASHING 


show a decided improvement over those of late years, 
and particularly upon the entries received at the Lon- 
don shows. In the implement section the number of 
stands at Derby is 424 compared with 289, 350, 456, 340, 
358, 412, 395 in the seven preceding years, and 377 at the 
last Derby Show in 1881. The increase in the live stock 
entries is equally satisfactory, demonstrating—if demon- 
stration were necessary—the folly of fixing on a per- 
manent showground near London. Although not so 
large as some previous showyards, the present ground, 
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MACHINE AND WIND STACKER 


the trials, there were others exhibited which call for 
attention while on the subject. Ruston, Proctor and 
Co., Limited, Lincoln, have on view a 30 horse-power 
plant which embodies novel features. In this there is no 
water seal, and a three-way cock is provided for opening 
the generator t> the atmosphere, and shutting the 
passage to the scrubber when closing down at night, for 
instance. The drain-box is also closed in, so that there 
can be no smell on this score, and both the producer and 
the scrubber are arranged so that they can be disposed 
in different relative positions, 
according to circumstances. 
It is stated that this plant 
can start up on full load in 
twenty minutes, and the cost 
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Fig. 7—CLAYTON AND SHUTTLEWORTH’S 


covering 84 acres, is ample, and obviates much unneces- 
sary perambulation on the part of visitors as regards the 
implement section at any rate. The usual method of 
placing the machinery exhibits between the main entrance 
gate and the live stock exhibits has been followed, as it 
ensures visitors passing by the. machinery, which is thus 
brought under the observation of all. 
of advantage that have been introduced are that, instead 


} 


The special features | 


of the operation is equal to 
eee ee *749 lb. of fuel per horse- 
~----- power per hour. 
As regards purely agricul- 
tural implements, the show 
has been the means of bring- 
ing to public attention many 
new or improved appliances. 
In this respect, attention 
may be called to the list of 
so-called “ new implements” 
in the catalogue which are 
entered for the Society’s silver 
medals. This list contains 
nearly sixty entries, but a 
microscopical investigation 
of some of the claims to new- 
ness would fail to show their 
novel features. The Council 
would do well to exercise 
more discrimination in the acceptance of entries under 
this heading. 

One of the most prominent features of the show is the 
increase in the number of light steam tractors compared 
with previous shows. These are exhibited by Aveling 
and. Porter, Burrell and Sons, Clayton and Shuttleworth, 
Foster's, Garrett’s, Ruston and Proctor, and Wallis and 
Steevens, while the steam wagon exhibitors include Jesse 


SHAKER 


of an exceptionally wide central avenue along which the | Ellis and Co., Foden’s, Hindley’s, Mann's, the Yorkshire 


majority of visitors passed, 
the fan-shaped setting out 
of the ranges of shedding 
distributes the public 
more widely. Much of 
the improvement has 
been rendered practicable 
because the 5 se open 
space near the entrance, 
which has been a feature 
of recent shows, is not 
provided; the space being 
occupied by a deep block 
of machinery in motion 
on one side and the 
natural shape of the 
ground on the other; and 
the central part being 
oceupied by two blocks 
or stands. 

It was a happy idea on 
the part of the Council 
in restarting the county 
shows to hold a compe- 
tition of gas engines 
and suction gas plants, 
as the entries have amply 
proved. At the present 
time there is probably no problem in mechanical engi- 
neering receiving more attention than this economical 
method of producing power. We have elsewhere dealt 
in detail with the twelve systems entered for the com- 
petition which has now concluded, and for description 
of these plants we must refer our readers to the present 
and last two issues of THe Eneinegr. The result of the 
competition was announced in the showyard on Wednes- 
day as follows;—First prize, gold medal, the National 
Gas Engine Company, Limited, Asiton-under-Lyne, for 
a 20 brake horse-power National gas: engine and suction 











Fig. 3—PETTER'S OIL ENGINE TRACTOR 


Steam Wagon Company, and Robey and Co., Limited. 
The last-named firm are newcomers in this department, and 
show for the first time a steam wagon with many interest- 
ing features, to which we shall referin a laterissue. Now-a- 
days improvements in thrashing machines partake of only 
a minor character, but Clayton and Shuttleworth’s have 
introduced an improvement which needs mention. It is 
connected with the shaking mechanism, and it is intended 
practically to double the vertical movement, or shaking, 
of the straw in its passage from the drum, as shown in the 
accompanying sketch, Fig. 2, and thus make it impossible 





for any grain to pass over the boxes with the straw. The 
device is said to have been severely tested, and has been 
proved a success throughout lengthy experiments. The 
thrashing machine is also fitted with a new adjustable 
cavings riddle, which, by turning a thumb screw, can be 
varied to suit any class of grain. The loss of time and 
trouble involved in changing the ordinary perforated 
riddles is thus avoided, and the arrangement throughout 
is exceedingly advantageous. Another great improve- 
ment is found in the new patented rotary corn screen, the 
wires of which, still retaining the same special section as 
before, are now grooved on the inside, in order to admit 
of the spiral adjusting springs being more tightly and 
compactly bound to them. The new screen has been 
greatly strengthened and made still more efficient as the 
result of this alteration. 

William Foster and Co., Limited, Lincoln, exhibit a 
5f{t. thrashing machine for the South American market, 
which is provided with a wind stacker, as shown 
in Fig. 1. The makers claim that this device will 
be a much-appreciated feature in countries where 
labour is scarce, as one man, by its aid, can build 
a stack without the assistance of several other labourers. 
The standard type of machine is used, and under, the 
shaker end a hopper with a powerful fan is arranged. 
This fan delivers the straw through a long sheet iron 
tube. The end of the tube has a hood and deflector, by 
means of which the direction of the straw can be con- 
trolled. A turn-table is arranged on the top framework, 
on which the tube can oscillate automatically from side 
to side at a slow speed. In addition to this the tube can 
be extended or telescoped, and raised and lowered. The 
weight of the attachment does not make any material 
difference to the travelling of the machine. In this firm’s 
steam tractor a feed-water heater has been added, and is 
said appreciably to reduce the fuel consumption, and as 
part of the exhaust steam is utilised for heating the water, 
ultimately exhausting into a receiver box in the ashpan, 
there is less exhaust steam visible from the chimney. 

James B. Petter and Sons, Limited, Yeovil, amongst 
other machines, show a tractor in whith the motive 
power is supplied by a horizontal single-cylinder petroleum 
engine capable of giving 25 brake horse-power at 300 
revolutions. Paraffin is vaporised in a metal bulb which 
forms part of the compression space. This bulb is not 
water-jacketed, and the igniting lamp, which is fed by 
pressure from its own tank, plays against its exterior 
surface to provide the initial explosive charge. The 
crank shaft is placed transversely across the frame. A 
segmental expanding clutch is keyed to a projection of 
the shaft, and by means of intermediate gearing transmits 
motion to a lay shaft, from which again it is transmitted 
to the live back axle by means of a single roller chain. 
The engine has a fly-wheel 42in. diameter, weighing 
6cwt. The engine is cooled by water circulation, a belt- 
driven rotary pump and a special type of radiator being 
used. The vehicle has two speed gears, weighs 
3 tons 10 cwt., and is convertible into a road roller. It 
is fitted with a driving pulley, and if desired may be used 
as a portable engine for driving thrashing machinery or 
other farm implements. It is shown in Fig. 3. 

A new farm implement, or combination of two imple- 
ments, worthy of mention is shown by J. B. Edlington 
and Co., Limited, Gainsborough, and is a combination of 
mower and swathe turner. This has been designed to 
meet the objection often raised that the way in which 
hay is now made is wasteful, because the cut end is left on 
the ground,and so allows most of the juices to run down 
the stems. Itis contended thatthe reason why hay should 
be turned immediately is that the sun seals up the cut 
end and so prevents the juices leaving the stems, thus 
preserving all the feeding properties—albuminoids, 
amides, carbo-hydrates, kc.—which such juices contain. 
The combination is simple and effective. 

The show opened on Wednesday last and closes 
to-morrow (Saturday). The attendance on the first day 
was greatly in excess of the attendances on the first days 
ia recent years, notwithstanding the unpropitious 
state of the weather. We shall give further particulars 
of the more important exhibits next week. 








LONDON ELECTRIC SUPPLY. 


At the moment of going to press we learn that the 
Hybrid Committee appointed to consider the London 
County Council Electric Supply Bill have come to 
she unanimous conclusion that they must report to 
she House that the preamble of the Bill has not 
been proved. The fact that this decision was unex- 
pected will only add to the satisfaction of those who 
regard with misgiving the attempt to municipalise 
electric supply, and with grave disapproval the huge 
expenditure to which London would have been com- 





mitted had the Bill been passed. An exhaustive 
report on the whole question of the supply of 
electricity in bulk in the metropolis has been 


drawn up by the members of the Committee, and 
will in due course be presented to the House of 
Commons. Its publication will be awaited with the 
liveliest interest. In the meantime we hasten to con- 
gratulate the Committee on its decision and those who 
resisted the Bill, promoters, counsel, and witnesses alike, 
on the success of their endeayours. 








Ir has been decided to reconstruct the Chinese Eastern 
Railway in Manchuria, and a wider gauge will probably supersede 
that favoured by Russia. During the war Japan !aid a light rail- 
way on the Russian road between Sinmintun and Mukden. ‘The 
railway will be sold to China, and then reconstructed with capital 
jointly provided by China and Japan. The traffic will be carried 
on in the name of the Chinese Government, but the working staff 
will mainly consist of Japanese. On the expiration of eighteen 
years, the Chinese Government is to repay the Japanese portion of 
the cost of reconstruction and acquire complete control of the 
railway. Meanwhile, Japan will hold the railway and its receipts 
as security, 
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THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Our readers are already acquainted with the pro- 
gramme arranged by the Institution of Electrical 
Engineers for the entertainment of the members of 
kindred institutions from Canada, France, Germany, 
Italy, Switzerland, and the United States, who are now 
visiting this country. It includes visits to many of our 
principal cities, and to the places of most interest, either 
from a scientific, historical, or merely amusing point of 
view, in England and Scotland, and very wisely, we 
think, there is no formal meeting with the reading and 
discussing of papers. 


On Monday the members assisted at the opening of | 


the new electro-technical laboratories of the National 
Physical Laboratory by the Right Hon. R. B. Haldane, 
and were subsequently entertained by the director and 
his staff, and invited to inspect the other sections of the 
laboratory. 

The new laboratory is an extension of the engineering 
laboratory, and is,.therefore, in a building apart from 
Bushey House. It has just been completed by Messrs. 
Mowlem, who have done the work at cost price from 
designs by Messrs. Molt and May, who have generously 
given their services. The main portion of the new 
laboratory consists of a top lighted shed, 120ft. by 50ft., 
divided into two bays 25ft. wide each, one of which is 
again divided by a transverse partition. One of the 
small rooms so formed is intended for resistance experi- 
ments, and has a glass ceiling, and the lights above are 
glazed with a double thickness of glass; the space 
between the ceiling and the roof will be heated, and it is 
hoped thus to maintain the temperature fairly uniform. 
Artificial ventilation is provided. The entering air passes 
over steam-pipes, by which its temperature can be regu- 
lated. The other half of the same bay is designed for 
heavy test work. Two bed-plates are fixed in the floor, 
and arrangements are made for a travelling crane tra- 
versing the the length of the room. The long bay to the 
north of the building is for most of .the ordinary test 
work. At the extreme west end is the main switchboard, 
receiving power from the dynamo room and also from the 
mains of the supply company, and distributing it to the 
machines in the building and also to the batteries- Ad- 
jacent to this will be the machines placed on a concrete 
platform isolated from the rest of the building. The rest 
of the bay is assigned to experimental work, the western 
portion being reserved for alternating-current experi- 
ments, and the eastern portion for direct current. 


thus the direct-current work requiring heavy currents 
will go on in the extreme eastern portion of the main bay. 

The photometric department to the east of the main 
block occupies a space of 100ft. by 20ft., and is arranged 
mainly on two floors; at the south end of the block, 


however, there is a spaee extending from the ground to | 


the roof, designed for large apparatus, or for experiments 
‘requiring a range of height. 
access to be obtained to apparatus at various levels. 


for life tests on lamps, the other for general experimental 
work; the photometer rooms proper are on the first floor, 
that to the north being for standard work, and that to 
the south for ordinary tests and experiments. Tracks 
are laid in the floor along which the photometers can be 
moved; one of these is the full length of the building, 
and gives a range of about 80ft. for work with high 
candle-power lamps. 

The visitors, after the formal opening ceremony, visited 
the other rooms, where the use of the various pieces of 
apparatus were demonstrated by the gentlemen in charge 
of them. In the engineering laboratory the testing 
machines attracted a great deal of attention. The first 
was the alternating stress machine, which has now been 
in use for some time, and the second is, we believe, of much 
later date. It is a many blow impact machine of a novel 
kind. The specimen isa long cylinder about }in. diameter, 
carried by supports some 4in. or 5in. apart. At its centre 
a shallow and narrow groove is turned. The diameter at 
the bottom of the grooveis carefully gauged. Immediately 
above the centre of the test piece is a slide containing a 
metal cylinder, weighing 44 lb., which is lifted by a cam, 
jin., and dropped on the specimen. After each blow the 
specimen is rotated through 180 deg., and receives the 
next blow on the opposite side. The speed is limited by 
the cam, and is possibly about eighty to ninety blows per 
minute, so that a test which takes many thousand blows 
occupies a fairly long time to perform. The apparatus has 
not yet been in use long enough to say if it has any par- 
ticular advantages or superiorities over other tests of a 
similar kind. 

The party returned to town by a special train. In the 
evening a vanquet, to which ladies were invited, was held 
in the Hotel Cecil. 

The chair was taken by the President, Mr. John Gavey ; 
and among those present were Mrs. Gavey, Lord and 
Lady Kelvin, Sir Alexander and Lady Binnie, Sir Charles 


and Lady Owen, Sir Wm. and Lady Crookes, Sir | 
William and Lady Ramsay, Sir William and Lady White, | 


Sir J. W. and Lady Swan, Sir A. B. and Lady Kennedy, 
Sir Henry and Lady Mance, Sir Charles and Lady 
Tupper, the Lord Mayor and Lady Mayoress of Man- 
chester; Rear-Admiral Field, Dr. Glazebrook, Professor 
and Miss Pagliana, Mr. and Miss Spagnoletti, Dr. and 
Mrs. 8S. S. Wheeler, Professor J. L.'Farny, Mr. P.J. B. E. 
Auzépy, Professor Dr. E. Budde, Dr. Emil Naglo, and 
Mr. Guido Semenza. The toast list was a long one, but 
the speeches were short. The healths of the King and 
Queen and of the rulers of the countries represented by 
the visitors at the banquet were drunk with enthusiasm. 

In the absence of the Right Hon. Sydney Buxton, the 
toast of the visiting delegates was proposed by the 
President, both in French and English. He referred to 
the solidarity of learning, a solidarity to which engineers 
contributed even more than other learned societies. 


The | 
batteries are on the top floor of an annexe to the east of | 
the main block, above the rooms reserved for photometry; | 


Convenient galleries enable | 
Of | 
the other two rooms on the ground floor one is arranged | 


| Wherever one engineer met another, they met not only 
| as colleagues but as friends. The toast was responded to 
by Professor J. L. Farny, on behalf of the Association 
| Suisse des Electriciens; Mr. P. J. B. E. Auzépy, the 
| Consul General of France; Professor Dr. E. Budde, 
| President Verband Deutscher Elektrotechniker; Dr. 
| Emil Naglo, representing the President of the Elektro- 
| technischer Verein; Mr. S. S. Wheeler, President of the 
| American Society of Electrical Engineers;. and Mr. 
Guido Semenza, Honorary General Secretary of the 
| Associazione Elettrotecnica Italiana. This gentleman, 
'on behalf of the Italian electrical engineers, presented 
| the Institution of Electrical Engineers with a bronze bust 
| of Volta, and in a few well-chosen sentences, referred 
| to Volta’s relations with British engineering, and hoped 
that the gift might be a new link in the old chain of 
friendship between England and Italy. The President 
thanked the Italian engineers for their kindness in suit- 
able terms, and at his request Professor Silvanus 
Thompson gave a brief description of Volta’s associa- 
tions with this ‘country, and added an eloquent tribute to 
the great electrician’s memory. 

On Tuesday morning the members and their guests 
assembled at 9.30, and broke up into a number of groups. 
One of these set out to visit the London County Council 
Generating Station at Greenwich; another went to the 
Lots-road Generating Station at Chelsea; another to the 
Bow station of the Charing Cross Company ; and others 
to the Post-oftice Telegraphs and Telephones Departments, 
and to the installation of the National Telephone Com- 
pany. Our readers are already familiar with the general 
design of the various power stations visited, and there 
will be no need to refer to them in the present instance. 
A few words may, however, be usefully said regarding the 
gigantic undertaking of the Post-office, both in telegraphy 
and telephony.’ 

In the telegraph department the visitors were shown 
practically everything, from the secondary batteries to 
the most delicate of transmitting and receiving instru- 
ments. Perhaps most interest was taken in the auto- 
| matic machines, with which a speed of transmission of 
400 words a minute is attained; but instruments in direct 
communication with far-off centres came in fora g 
share of attention. Naturally, from the point of view of 
| actual study, it was a pity that only one hour could be 
| spared for the inspection of such an amount of intricate 
detail. 

From the Post-office the party was conveyed in its 
motor omnibuses to the building devoted to the Post- 
office telephones.’ Here in one building are two 
exchanges with connections to customers, approaching in 
numbers very nearly to 30,000. The visitors were shown 
| the duct chamber through which the cables enter the 
| building, and ascending from there they traversed one 
| after another the various departments, and could see 
exactly how the whole system was worked. It happened 
| that the time of the visit coincided with a period of great 
activity, and the operators were hard at work attending 
| to the calls of the various customers. Among the points 
which were specially noticed were the registering meters 
by which the number of calls made by each customer 
are recorded, and the arrangements for testing faulty 
lines and investigating defects. The longest time out of 
a short hour was devoted to the trunk communication 
department, and the working was entered into and 
thoroughly understood by the visitors. For the benefit 
of our readers we may say that the trunk calls come to a 
board in charge of two attendants. These transmit the 
requests by telephone to a number of operators seated on 
each side of a long table. The details of the calls are 
entered on printed forms, which, when filled in, are 
deposited on a travelling band running in a channel 
down the centre of the table, and delivering on to a cross 
table at one end. Here they are sorted and delivered to 
messengers, who take them to various boards situated in 
different parts of the room, according to the locality with 
which it is desired to have trunk connection. Communi- 
cation-is then made between the original subscriber and 
the person with whom he wishes to speak. The printed 
slips are; after the call is over, sent to the accounts office 
so that records may be kept and charges made. 

Leaving this place, after all too short a time, the party 
was conveyed to Greenwich, where it was joined by those 
which had: visited the National Telephone Company's 
building and the Greenwich power station. After luncheon 
at the Ship Hotel, the Royal Naval College and other 
places were inspected, after which a return to town was 
made. The parties which had inspected the London 
stations were entertained at luncheon at the Austrian 
Exhibition. 

In the evening was the annual conversazione, whieh 
was: held, as is usual, at the Natural History Museum, 
where rather more of the exhibits were on view than has 
generally been the case — owing, no doubt, to the greater 
number of visitors—and an enjoyable evening was spent. 

On Wednesday a most successful excursion was made 
to Windsor Castle, and afterwards up the river to beyond 
Boulter’s Lock, a return to London being made at 

about 8.30. 
| Yesterday morning the visitors started very early in 








the morning from Euston on their long tour, which will 
| include visits to Rugby, Birmingham, Manchester, Liver- 
| pool, Glasgow, Edinburgh, Newcastle, Leeds, &c. In our 
| next impression we hope to give some account of this 
| trip. To-day we only propose to discuss one of the 
| numbers of things which the party will see. This is the 
| applications of electricity to traction which have been 
| made during recent years by the Lancashire and York- 
| shire Railway. 

| In our issues of March 18th and 25th, and April 1st, 8th, 


| and 15th, 1904, we gave a detailed description of the work 


| which had been carried out up to that time in connection 
| with the electrification of the Lancashire and Yorkshire 
| Railway Company’s line between Liverpool and South- 
| port—see Fig. 1. It will be remembered that the con 

| tractors for the whole undertaking were Dick, Kerr and 


Co., Limited, of Abchurch-yard, Cannon-street, E.C. 





Since the opening of the line in 1904 a number of 
developments have been carried out, and the line has been 
extended, and as it will be one of the features of greatest 
interest in the programme of the electrical engineers, we 
propose in the following article to bring our description 
fully up-to-date. In March, 1904, the electrified system 
embraced 47 miles of permanent way. At the present 
time the length is close upon 60 miles of single track, 
the extension being in part due to the linking up of 
Crossens. It will, perhaps, be of interest to refer briefly 
to the relative conditions obtaining under the new régime 
as compared with the time when steam. locomotives were 
used for working the trains on this important branch of 
the Lancashire and Yorkshire Company's line. Then 
there were thirty-six trains per day in each direction 
between Liverpool and Southport, and a like number 
running in each direction between Liverpool and Crosby, 
a station some 6} miles distant. The majority of these 
trains stopped at every station, and there were only a few 
expresses run in the morning and evening for the accom. 
modation of business men. The express trains took 
25 minutes to cover the distance—nearly 18 miles— 
between the two extreme termini. The stopping trains 
occupied 54 minutes. The stopping trains to Hall-road, 
which is just beyond Crosby, took 25 minutes, and the 
train mileage on the whole system was about 1900 per 
diem. With electric propulsion the railway authorities 
have been enabled to increase this to 3500 train miles 
per day, or very nearly double. The schedule time for 
the express trains between Liverpool and Southport 
remains the same—25 minutes—but there is one train per 
hour regularly instead of only a few trains in the morning 
andevening. The stopping time for the whole distance has, 
however, been reduced from 54 to 37 minutes, and that 
from Liverpool to Hall-road from 25 to 17 minutes. 
Moreover, the express traing are now run on to Crossens, 
beyond Southport, giving this place a service of seventeen 
trains each way during the day. The foregoing does not, 
however, represent all that will ultimately be achieved. 
Considerable extensions are in contemplation, and some 
of them are actually being proceeded with. The growth 
of traffic has compelled the railway company to equip 
for electric working all four roads between Bank Hall 
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Fig. 1—RAILWAYS IN THE LIVERPOOL CISTRICT 


and Seaforth Stations. Two roads are used for the fast, 
and two for local services. This work necessitated the 
equipment of eight miles of single track. 

So much for the line originally electrified. The Lanca- 
shire and Yorkshire Company has by no means rested 
satisfied with this alone. It has launched out in other 
directions as well, and is electrifying other neighbouring 
lines of its system. We understand that matters have 
so far advanced that it is hoped before the end of the 
present year to have electric trains in operation between 
Liverpool and Aintree through Sandhills, Kirkdale, and 
Walton Junction, and that the North Mersey branch will 
also be completed, linking up not only to the Liverpool- 
Southport line at Seaforth, but also forming a through 
connection to the Liverpool Overhead Railway. The 
length of track which these extensions will add to the 
system amounts to some sixteen miles, which will bring 
up the total length of electrically operated track to about 
seventy-five miles. The work had progressed so far by 
the beginning of this month that a service of twenty- 
eight trains daily had been established between the 
Dingle station of the Liverpool Overhead Railway and a 
new station which has been built at Linacre-road on the 
North Mersey Branch. At the same time a service was 
also opened between the Exchange Station at Liverpool 
and the New Linacre-road. 

The electrification of a railway renders easy the task of 
running trains of a capacity to suit the needs of the 
moment. This facility has been made the most of. The 
trains as run consist of two motor coaches coupled to 
one, two, or three trailers, according to need. The longer 
trains are worked during the “rush” hours in the morn- 
ing and evening, and the lighter trains during the slacker 
hours of middle day and early afternoon. The empty 





weight of the motor cars is some 46 tons, and of 
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the trailers 26 tons, so that an empty three-car train 
weighs 118 tons, an empty four-car train: 144 tons, 
and an empty five-car train 170 tons. Notwithstanding 
the heavy calls made on the line for the running of the 
increased service, opportunity is found for working a 
baggage car weighing 32 tons, which is kept more 
or less constantly in operation, and deals with baggage, 
zoods, produce, fish, &e., which cannot conveniently be 
handled during the fifteen seconds station stops which is 
aimed at for the passenger trains. 

The standard train consists of two first and of two third- 
class cars, the latter being at either end and equipped with 


two motor bogies, each carrying two 150 horse-power motors | 


Figs.2 and 3. There are, therefore, eight motors, or 1200 
horse-power per train. Both types of car are 60ft. long 


i 





mitted weight might be obtained. This system, which is 
giving very satisfactory results, the electrical engineers 
will have an opportunity of studying to-morrow. 
The five-car trains are allowed about three minutes 
longer for the stopping trips between Liverpool and South- 
| port than the four-car trains which do the journey in 
| 37 minutes. The watt hours per ton-mile for these runs 
| average about 80. The expresses between Liverpool and 
| Birkdale only absorb about 53 watts per ton-mile. The 
| current consumption per ton-mile over the whole system 
|is 82°3 watt hours, but in considering this figure the 
| frequency of the Hull road service and the station density 
| between this point and Liverpool must be taken into 
; account. It may here be mentioned that on this part of 
the line the stations average less than a mile apart, but 
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and 10ft. wide—the widest in use in this country—and 
they have 8ft. wheel base bogies fixed 40ft. 6in. apart 
from centre to centre. We described the coaches at 
some length in the articles already referred to, and we 
need only say here that those of the first class hold 66 
passengers, and of the third class 69 passengers cach. 
A normal four-coach train will therefore accommodate 
270 passengers. The motors, it may be added, are 
designed to develop their 150 brake horse-power at a 
speed of 470 revolutiofis per minute. Their weight 
complete is 6050 lb. each, 1920 lb. of this being for the 
armature, and 500 lb. for the gearing and housing. 

The average four-coach train may occasionally require 
as heavy a current as 2500 ampéres at. starting. Such a 
current naturally requires special handling. The con- 
troller employed is composed of two power cylinders 
geared together and operated by one handle. One cylinder 
controls the four motors of the leading coach, the other 
the four motors of the rear coach. Either power cylinder 
might be entirely disabled or disconnected without inter- 
fering with the operation of the other cylinder. In fact, 
the whole may be considered as two separate controllers 
geared together—see Fig.4. The train is electrically con- 
nected by means of three cables which traverse its whole 
length. Current is collected by shoes on the front 
and rear coaches, four shoes being simultaneously 
engaged. The two sides of the controller are in parallel. 
The connections of each side of the controller are identical, 
the current in each case passing through a main switch 
and circuit breaker to the controller notches. The two 
controllers being identical and being geared together, it 
follows that whatever happens on the portion governing 
the motors on the forward coach has its counterpart on 
the portion dealing with the motors of the rear coach. 
Alongside the main controller is a small reversing cylinder, 
the handle of which has three positions—* ahead,” 
“reverse,” and “off.” The method of driving is as 
follows :—The reversing handle is placed in the “ ahead ” 
position, and on operating the power cylinder the whole 
of the eight motors of the train come under control. The 
reversing cylinder at the rear of the train has been left 
in the “off” position, and, in consequence, the two sides 
of the controllers are connected together and feed the 
rear motors. If it is necessary at any time to reverse 
the train, the forward reversing handle would be placed 
in the “reverse " position. This would have the effect of 
disconnecting the rear motors, and the backing of the 
train would be done entirely by the four motors of the 
front coach. On reaching the terminus the forward 
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that they are more widely separated on the northern 
portion. 

Although we carefully described the method of power 
distribution when we described the line at the time it was 
opened for service, we may, perhaps, usefully recapitulate 
a few of the leading features. The electricity is generated 
at the Formby Power Station, which immediately adjoins 
the line at a distance of gome 10} miles from Liverpool. 
The initial pressure of the current, which is three-phase, 
is 7500 volts, and at this it is transmitted to three sub- 
stations, a fourth being actually in the same building as 
the generating plant. The distances of the sub-stations 
from Liverpool are as follows :— 


Miles, 
Bank Hall, distant from Liverpool sil og a 
Seaforth, a 2 hs 32 
Formby, ie a 10} 
Birkdale, px 163 


In these sub-stations the 7500-volt current is first of 





still, a system of through trains between Southport and 
the Dingle additions. All of these taken together 
involved heavier demands for current being made on the 
power-house than were initially contemplated. One way 
of meeting the difficulty would have been to have 
installed further generating plant. This, however, the 
railway company, acting on the advice of its contractors, 
decided not to do, but instead to lay down a system of 
storage batteries connected to the line at different points. 
It was intended that these should be capable of dealing 
with the severe peak loads inseparable from the electric 
working of a railway requiring a fast and frequent 
service, short runs between many stations, and a high 
acceleration. 

The batteries selected were of the Tudor Company’s 
make. They have been installed in four battery sub- 
stations placed in positions on the line where the least 
influence of the rotary sub-stations ‘vas felt. The first 
was efected in the Great Howard-street goods yard, 
about a quarter of a mile distant from the Exchange 
Station, Liverpool. This battery has a capacity of 
1300 ampéres discharge for one hour, or a maximum 
output for short periods of 3300 ampéres. Another 
battery sub-station was placed at Hall-road, at a point 
roughly midway between the Seaforth and Formby 
rotary sub-stations. It is at this point, it will be remem- 
bered, where the heavy local Liverpool traffic turns back. 
This battery has an hourly discharge capacity of 1600 
ampéres, and a maximum output for short periods of 
4000 ampéres. The third battery sub-station is at Fresh- 
field, and the fourth at St. Luke’s, which is the first stop 
beyond Southport on the way to Crcssens. The Fresh- 
field battery has a capacity of 1000 ampéres for one hour, 
and a maximum discharge of 2500 ampéres. 

By placing the batteries in these positions relatively to 
the rotary sub-stations, we understand that an equi- 
librium in voltage and load is kept up, while steadiness 
of output from the power-house, reduction of peak loads, 
and general economy of generation is secured. Each 
battery is controlled by an automatic reversible booster, 
the plant consisting of a shunt-wound motor directly 
connected to a booster capable of giving the necessary 
rise in voltage. 

The Great Howard-street sub-station is made use of 
for other purposes in addition to providing current for 
working the trains. Besides the batteries motor 
generators are installed, and the company now conducts 
all the operations of the goods yard by means of electric 
power derived from this sub-station, as well as carrying 
out all the terminus and yard lighting. In addition to 
this, the whole of the energy required for light and power 
in the company’s Exchange Hotel is obtained from the 
same source. Hitherto this has been derived from an 
out-of-date engine house, which, in addition to working the 
heavy lifts in the hotel, drove a great number of capstans 
in the goods yard. A considerable economy is looked for 
from the change. 

The equipment of the Walton Junction and North 
Mersey Branch necessitated the erection of another sub- 
station. This has been placed at Aintree, and will con- 
tain two rotary converters each of 600 kilowatts capacity, 
with the necessary static transformers, &. Each unit 
will be a duplicate of that originally installed in the 
earlier sub-stations. This sub-station will, in addition, be 
equipped with a storage battery of Tudor cells, having a 
capacity for giving out 1500 ampéres for one hour. This 
battery will be connected to the third rail through a 
reversible booster in a manner similar to that which has 
been employed at the other battery stations. 

The Aintree sub-station will be connected by high- 
tension conductors with the Seaforth sub-station. These 
conductors, it may be mentioned, are run overhead in two 
sets of three lines, the conductors having a cross section 








Fig. 3—EIGHT-WHE 


reversing handle is placed in the “off” position, which | 


leaves matters so arranged that when the driving is done 
from the other end of the train proper contact has been 
established between the two sets of motors. (For further 
information regardiug the controller, &c., we would refer 
our readers to our issue of April 1st and 8th, 1904.) 
Connection has now been established between the Liver- 
pool Overhead and the Lancashire and Yorkshire Railways, 
but since trains of about only half the weight of the 
Liverpool and Southport trains can be employed on the 
overhead road, a system of multiple unit contact has 
been designed by Dick, Kerr, and Co., with a view to 
dividing any ordinary train, so that one of the per- 


| a'l stepped down in static transformers, and is then con- 
| verted in rotary converters to direct current at 650 volts 
| pressure. Allowing for loss in transmission, &c., the 
| maximum voltage supplied to the trains is about 600. 
| The sub-stations are all near the line, and, except for 

short connecting lengths, low-tension cable is practically 
| dispensed with. 

In the first instance the scheme was designed for work- 
| ing twelve trains. Almost from the first, however, it was 
| found necessary to employ fifteen trains. Then later on 

a ten-minute service was started between the Liverpool 


| Overhead and the Liverpool Southport lines, and later | 
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| of 0-1 square inch, and having a length of two miles. 
| In Fig. 6 is given a diagram showing the arrangement of 
the high-tension conductors, with the lengths and cross 
| sectional areas of these. The high-tension cables are in 
| each case laid in triplicate. As a matter of fact, all three 
|cables are used in actual running, but if one were to 
| break down, the two remaining could do the work with- 
| out the drop or the current density exceeding the per- 
| missible limit. They are of the triple triangular type, 
| diatrine paper insulated, lead covered and armoured, and 
they are laid on the solid system. 
A tew words may, perhaps, be said regarding the fine 
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develop 600 kilowatts direct current at a pressure of from 
600 to 650 volts and a speed of 375 revolutions per 
minute. The static transformers are cooled by air blast, 
and each have a capacity of 200 kilowatts. They are 
civcular, and are built up of copper strip wound on edge. 
The secondaries are inside next the core, and the 
primaries above and outside. The blowers which provide 
the air blast are composed of a Davidson Sirocco fan 
driven by a 5 horse-power Dick-Kerr motor. There are 
two blowers in each sub-station, and the capacity of each 


a 


power station at Formby, which was not in full working 
order at the time our original description was published. 
A very fair idea of the arrangement of the engine-house 
may be obtained from the engraving which we give on page 
654 though, perhaps, its size cannot be fully appreciated. 
It is, as a fact, 65ft. wide and 280ft. long, while the boiler- 
house which runs beside it, and is of the same length, is 


56ft. wide. The four horizontal combined sets shown in 
the background are of 1500 kilowatts each. The engines 
made by Messrs. Yates and Thom as sub-contractors are 
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cross-compound, with cylinders 32in. and 64in. by 4ft. 6in. | fan is 8000 cubic feet of air per minute at a pressure of 
stroke, and designed to indicate 2310 horse-power at | from 2in. to 3in. of water. 

seventy-five revolutions per minute with steam at 160lb.| The permanent way was described in our issue of 
pressure and suverheated by about 80 deg. The engines | March 25th, 1904. It is peculiar in having two extra 
will, however, give some 20 per cent. more power than | rails—one insulated and the other uninsulated—in 
this if called upon. Each engine has its own condensing | addition to the running rails. One of these extra rails is 
apparatus. The vertical engine in the right foreground | placed outside the running rails, and is carried on insula- 
has cylinders 23in: and 46in., and a stroke of 3ft. 6in. It} tors. The other extra rail is generally laid midway 


is designed to give 1180 horse-power at ninety-four revo- | between the running rails, and is spiked uninsulated to the | 


lutions per minute. It also has its own separate con- | sleepers— see Fig. 5. This latter rail forms the principal 


denser. 
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Fig. 5—-CROSS SECTION OF PERMANENT WAY 


Dick, Kerr type with which our readers are familiar. | extra rails are bonded in the usual way, but the running 


They work at a periodicity of twenty-five cycles and | rails are not so bonded, their ends, instead, being con- | 


generate current at a pressure of 7500 volts. For the | nected to the return rail. Slippers, of course, press on 
larger engines the output is 1500 kilowatts, and for the | both the extra rails. We are informed that this arrange- 
smaller 750 kilowatts., There are sixteen Lancashire |.ment has given great satisfaction, special advantages 
boilers 32ft. by 8ft. 6in‘, made by Yates and Thom. For | being reaped by the abolition of the troublesome bonding 
further particulars of the station we would refer our | of the running rails. The two extra rails are of equal 
readers to the above-mentioned articles. | cross section, and consist of mild steel of a specially high 

The various rotary sub-stations on the Liverpool and | conductivity, the electrical resistance being not greater 
Southport line are identical in equipment, and vary only | than seven times that of an equal cross section of pure 
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Fig. 6B—DIAGRAM SHOWING HIGH TENSION CABLES 


copper. One of the objections to a third rail laid near the 
ground level is the danger of fatal accidents from shock. 
In this particular instance gaps have been left at all level 
crossings, the ends being bonded by underground cables. 
Moreover, timber guarding has been provided at all busy 
places. At most stations the third rail is interrupted and 
the ends connected by cables to section switches. By 
means of these switches any portion of the line may be 
cut out at will. There have been fatalities on the line, 


in the capacity of the latter. Three of them—those at 
Seaforth, Sandhills, and Birkdale—have each four rotary 
converters, while there are only three at Formby. In all 
cases, however, there is provision for extension. Each 
converter has its: corresponding groups of static trans- 
formers and high-tension oil switches, the latter being 
placed underground below the floor level of the sub- 
station. A typical interior is shown on page 654. The 





rotary converters have eight poles, and are designed to 








The alternators are of the ordinary three-phase ! return, but is cross-bonded to the running rails. The two | 


| 1905 was 84,400,000, representing nearly 3, 


but it is claimed that in each of the few cases which aro: 
in the early days of the electrification causes were present 
which in no way reflected on the railway company or its 
contractors. For more than a year now close upon 50 
miles of permanent way have been effectively operated 
by electricity and maintained without hitch or halt and 
without anything in the nature of a serious electrical 
shock or accident. 
It is interesting, as far as upkeep is concerned, to find 
that the cost of renewals of insulators, bonds, and other 
details which go towards the completion of a third rai! 
are almost negligible where the insulators have been well 
set and the rail itself properly anchored. Out of 30,000 
insulators, the renewals, it is said, do not amount to more 
than 300 insulators per annum. The ordinary cost of 
maintenance of the permanent way is, of course, increased, 
but not, we understand, to any serious extent. If it be 
assumed that the straightforward re-laying of an ordinary 
road can be done at a labour cost of 7d. per yard, then 
the extra cost involved by the presence of a third rail 
will, we are informed, not exceed 1d. if bonding be elimi 
nated, as the only complication introduced is an altera- 
tion in the lifting of the running rail next to the live rai! 
and the attaching of an insulator to every fourth new 
sleeper. Generally speaking, the bonding of the live rail 
will not be disturbed, and the bonding of the running rail 
to the return rail is a matter of little cost, involving only 
the drilling or punching of a hole in the end of each new 
running rail and the pressing therein of a bond head, As 
| regards leakage, the total loss over 50 miles has, we are 
informed, not at its worst exceeded an amount which is 

| hardly measurable. On wet and slushy days, and after 
prolonged rain or snow, the loss is reported to be less than 
2 ampéres per mile. 











OBITUARY. 


CAPTAIN J. D. CLINK, 


| By the recently reported death of Captain J. D. Clink, 
of Greenock, at the advanced age of eighty-four, an 
old-time mariner and shipmaster and a noted Clyde ship- 
owner has passed away. His death took place, after a 
lengthened illness, at his Greenock home on the 18th inst. 
| A native of Greenock, he went to sea when he was only 
| thirteen years of age, and after a service of ten or twelve 
| years in subordinate capacities he was appointed captain of a 
sailing vessel in 1851. He sailed in all parts of the world, 
and had some interesting experienees in connection with the 
carrying of stores to Black Sea ports for the British troops 
during the Crimean War. He retired from the sea in 1861, 
since when he has been engaged as a shipowner, owning 
various sailing vessels. He took a prominent part in 
Greenock public affairs, and was for a number of years a 
member of the Corporation, acting as a magistrate for three 
years. He was the oldest member of Greenock Harbour 
Trust, and for many years sat on the Clyde Pilot Board and 
the Clyde Lighthouses Trust. He was also a member of the 
Scottish Sailing Shipowners’ Association, and acted as presi- 
dent for some time. 





J. P. LACY. 


THE death is announced of Mr. J. P. Lacy, of Birming- 
ham, who was for some years chairman of the Galvanised Sheet 
Makers’ Association, and one of the best known men on Birming- 
ham Exchange. Mr. Lacy’s death took place on Wednesday, 
the cause being heart failure following an illness. He was a 
director of Kynochs, Limited, of Birmingham, and of the 
Metropolitan Amalgamated Railway Carriage and Wagon 
Company. Prior to the amalgamation of the Patent Shaft 
and Axletree Company, Wednesbury, with the Metropolitan 

| Company, Mr. Lacy had for many years held the chairman- 
| ship of that concern. 


ARTHUR COOTE. 


A RAILWAY accident occurred on Friday midnight, about 
six miles from Glasgow, on the Caledonian Railway, resulting 
in the death of Mr. Arthur Coote, of Kensington Gardens, 
W. Mr. Coote was travelling in the express train from 
| Aberdeen to Glasgow in order to be present at the launch of 
‘H.M.S. Agamemnon. Another train, made up of a covered 
| truck van, three fish vans, a fish truck, and a composite 

passenger carriage, carrying about twenty passengers, was 
| going in the opposite direction. Through some unexplained 
| cause one of the fish vans became derailed, hit a bridge, 
| rebounding against the first-class compartment in which 
| Mr. Coote was the only,passenger. Mr. Coote was a director 
| of Hawthorn Leslie and Co., Limited, of Newcastle-on- 
Tyne and London, and chairman of the Anglo-Australasian 
| Steam Navigation Company, Limited. 








INSTITUTE OF SANITARY ENGINEERS.—The summer meeting of 
the Institute of Sanitary Engineers will be held in Manchester. 


THE Forest SERVICE of the United States Department 
of Agriculture has ascertained from returns representing 95 per 
cent. of the steam railroad mileage of the United States that 
80,051,000 wood cross ties were purchased by thése roads in 1905. 
On this basis the total number of ties used .by the steam roads in 
,000,000ft. of lumber, 
board measure. Reports came from 750 steam railroad companies, 
having an aggregate length of line of 278,262 miles. Oak ties were 
47-5 per cent. of the total, pine 21-9 per cent., cedar 8-7 per cent., 
chestnut 5-8 per cent. The remaining 16 per cent. was largely fir, 
cypress, and tamarack. Preservative treatment was given to 
7,615,000 ties, representing nearly 10 per cent. of the number 
reported. 


ASSOCIATION OF MUNICIPAL ENGINEERS: SCOTTISH DIsTRICT.— 
| The annual meeting of this body took place at Berwick on the 
| 15th inst. The members were formally received in the Town 
Hall by the Mayor, the Sheriff, and Councillors, and afterwards 
met in the Museum, where Mr. Holmes, burgh surveyor, Govan, 
— in the absence of Mr. Collins, Norwich, the president. 
‘wo papers were submitted for discussion, one by Mr. R. Dickin- 
son, borough surveyor, Berwick, on the ‘‘ Municipal Works of the 
Borough ;” and another by Mr. A. H. Goudie, burgh surveyor, 
Stirling, on the ‘‘ Plan and Register of Streets as Provided for in 
the Burgh Police (Scotland) Act, 1903.” Thereafter the visitors 
| were entertained to luncheon by the Mayor, after which they 
| drove a circular tour, crossing the Whitadder and Union Bridges 
| on the way. On the return they made an examination of Berwick 
waterworks, In the evening the annual dinner was held, 
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RAILWAY MATTERS. 
On 20th inst., Sir Hamilton Goold-Adams, Lieutenant- 


Governor of Orange River Colony, opened the railway line between 
Bethlehem and Kroonstad, 

Accorpina to the Mexican Herald, the contract for 
the construction of the first 80 kiloms. of the line between Irapuato 
and Paruandiro has been awarded, 


Arter a hearing extending over many weeks the 
London Outer Cirele Railway Bill was rejected by Sir George 
Doughty’s Committee uf the House of Commons last week. 


Tur Journal de St. Petersbourg of 20th May 2nd June 
states that plans for the construction of a railway between 
Stretensk aaa Nicolaievsk, with branches to Blagovestchensk and 
Khabarovsk, are at present under the consideration of the Minister 
of Ways of Communication. 


Many experiments are being made with electric and 
gasolene motors for suburban trains, but no real step in this direc- 
tion has been taken in Chicago, although it is hoped that it will 
be soon, in order to alleviate the present intolerable nuisance of 
smoke from the many locomotives, 


ARRANGEMENTS have been completed by the Midland 
Railway Company for the sale to the Italian State Railways of 
tifty locomotives of a class of which they possess rather more 
than are required for a particular kind of traffic, but which are 
calculated to meet the necessities of the Italian railways, 


MILWAUKEE, a distance of 100 miles north, will soon 
be connected with Chicago by electric railway. This road will 
have four lines, two for expresses and two for slow trains, and will 
connect towns with a combined population of over 2,500,000, as 
well as open up the land along the shores of the lake for suburban 
residences, 

In order to reduce the danger of collision on single-line 
railways on the Bavarian State Railways, the Bavarian Minister of 
Public Works has decided to employ wireless telegraphy for 
sending instructions and warnings from stations to approaching 
trains. The experiments which have been made have so far proved 
highly successful, 


Tue railway system of Bulgaria is being steadily 
aeveloped, and, besides the grant made by the Sobranie for the 
extension of the Radomir line to the Macedonian frontier, and the 
connecting of the lines to the north and south of the Balkans, a 
further grant of £1,000,000 has been made for the construction of 
several small lines, 


Tue scheme of the Peruvian Government to construct 
a railway over the Andes to unite the coast provinces of the Pacific 
with their immensely valuable undeveloped land in the interior 
and extending thPough to the Atlantic provinces, is still in abey- 
ance. Negotiations are in progress for raising a loan for railway 
construction, but so far the route of the proposed railway has not 
been decided upon. 


Tue Eastern Bengal Railway has lately completed a 
survey of aline on the 2ft. 6in. gauge from Krishnagar, on the 
Ranaghat-Moorshedabad Railway, to Jellinghee, 56 miles. The 
line is estimated to cost about Rs. 14,00,000, but it has not yet 
been decided whether the financing and construction will be 
undertaken by private enterprise, under a guarantee from the 
District Board of Nuddea, or by the District Board itself, 


THE capeelty of Russian goods wagons has been 
increased per cent. without the intervention of any new con- 
struction, but simply by the order of the Ministry of ‘Transporta- 
tion that the standard freight car, heretofore limited to a load of 
750 poods, hereafter may carry 900 poods. It is not many years 
ago that the permissible wagon load in Russia was increased from 
600 to 750 poods ; but then some strengthening of the springs was 
required, 


THE new Pennsylvania Railroad Station in New York, 
for which the plans are now practically perfected, will be exceptional 
among. all the railroad stations of the world in the number and 
convenience of its entrances and exits, says the Rai/road Gazette. 
This condition is due to the fact that each of the four sides of the 
structure isa front, opening respectively on two wide avenues and 
two important streets, which latter have been widened by the 
company to 80ft. each. 


Tue Government of Guatemala has lately been inter- 
esting itself to secure a means of communication by rail along the 
coast of the departments of Quezaltenango and San Marcos, The 
idea is to extend the existing railways intersecting rich zones pro- 
ducing coffee, sugar cane, rubber, cocoa, and corn by a line run- 
ning from Caballo Blanco to Coatepeque, and to continue from 
Coatepeque to Ayutla on the Mexican frontier, thus forming 
another link in the Pan-American Railway system. 


Tue London Brighton and South Coast Railway, in 
conjunction with the Great Western Railway, has arranged for a 
through train—first, second, and third-class—to run on week days 
on and from 2nd July next, leaving Brighton at 11.30 a.m., and 
reaching Paddington at 1.10 p.m., returning from Paddington at 
3.40 p.m., and arriving at Brighton at 5.17 p.m. These trains 
give connections frow the principal places on the South Coast with 
the principal plaees on the Great Western Railway. 


One hundred and two spans, aggregating a length of 
about 10,800ft., or more than two miles, are required for the new 
railway bridge across the Hoang Ho. It will serve as a crossing 
for trains of the Hankau and Peking Railway, and will assist in 
shortening the time between those cities—754 miles apart—to 
thirty-six hours, The river has here a width of about two miles, 
but is shallow. The bridge is constructed of steel, but not of the 
heavy sections common in American and European practice. 


ApverTInG to the notice published on page 589 of 
the Board of Trade Journal of 29th March last, and to that on 
page 206 of the issue for lst February, respecting the develop- 
ment by the Government of the Italian railways, the report on 
the finances of Italy by Mr. C. des Graz, Counsellor of H.M. 
Embassy at Rome, states that it is the intention of the present 
Government to lay before Parliament a complete financial scheme 
providing for the large expenditure requisite on the State Rail- 
ways for a period of ten years. It is estimated that £54,000,000 
will be required. 


Tue Mexican “Diario Oficial” of 29th May contains 
the text of a contract entered into between the Mexican Govern- 
ment and Senor Lic. D, Pablo Martinez del Rio, the representative 
of various Mexican Railway Companies, for the construction of a 
railway terminus at Vera Cruz. The contract also provides for the 
provision of wharves, overhead cables, cranes, &c., to facilitate 
trade at the port. Free importation is allowed for the term of 
five years of all materials uired for these works; during each of 
the ten years foilowing, goods to the value of 20,000 dols. may be 
imported free of duty. 


Tue Southern Pacific Railway is building a line in 
Mexico to Guadalajara which represents a very cosmopolitan co 
operation in labour and materials. It is an American railway, 
built on Mexican territory, with rails from Spain, carried to the 
United States on German steamers, and unloaded by Jamaica 
negroes, The sleepers are from lands in the Orient acquired by 
the Japanese in their war with Russia. The earthwork and laying 
of rails and sleepers were done by Mexican Indians, Chinese, and 
Greeks, under the supervision of Irish gangers, American engineers, 
and Mexican Government inspectors, 











NOTES AND MEMORANDA. 


Caoutcuouce oil, it is said, has proved to be very 
efficient for preventing rust, and has been adopted by the German 
army. Itis applied by spreading over the surface of the metal 
hong a piece of flannel in a very thin layer, and is allowed to 

ry. 

VALVES on iron pipes of hydraulic systems are often 
channelled out by iron scale carried along by the water. This 
scale is almost as bad and abrasive as sand. An increase of lead 
. Pee mixture will make a metal which will resist the wear 
vetter, . 


Tests are being carried on at Indian Head for a new 
arrangement of the turrets contemplated for the new battleships 
to minimise the shock of the firing of the guns of the upper turret 
over the lower. It is planned to so arrange a steel plate between 
the turrets, with air space below and above so as to carry up and 
away the shock. 


ExuavstIve work upon the specific heat of superheated 
steam is being carried out at Sibley College, Cornell University, 
and at Charlottenburg, Germany. It will be interesting to see 
how nearly. the results of these two entirely different lines of 
investigation conducted by the most eminent authorities in the 
world upon heat physics agree. 


AccorvING to the Manufacturers’ Record, of Baltimore, 
there are 642 cotton mill companies and firms in the South of the 
United States, with 9,440,647 spindles and 216,293 looms. The 
vctual numter of mills is larger than 642, as some of the firms have 
more than one mill. South Carolina continues to hold the position 
of the foremost cotton manufacturing State of the South, having 
136 mills, with 3,329,408 spindles and 84,214 looms. North 
Carolina is second with 243 mills, 2,463,982 spindles, and 51,265 
looms. Georgia is third with 113 mills, 1,770,967 spindles, and 
33,590 looms. Large additions contiuue to be made. 


In a paper on “The Rusting of Iron,” read by Mr. 
J. T. Nance before the Chemical Society, it was pointed out that 
the interaction between metallic iron and ammonium chloride 
solution takes place with the evolution of hydrogen and the libera- 
tion of ammonia, the metal passing into solution in the ferrous 
state. The rate of rusting of iron in these solutions varies in such 
a manner as to suggest that the attack on the metal is due to the 
catalytic action of the hydrogen ions formed by the hydrolysis of 
the ammonium chloride. This view is supported by the fact that 
chlorides of weak bases accelerate rusting far more than those of 
stronger bases, and the effect of acids is also approximately pro- 
portional to their avidies. 


Coprer may be deposited upon aluminium by the use 
of an anode of pure copper and an electrolyte of water, with a few 
drops of sulphuric por After the current has been in action for 
some time copper sulphate is formed, and from this the copper is 
deposited. After thirty minutes the plate was taken out in a 
recent experiment and well washed in water, then in a solution of 
hydrochloric acid, then in sodium hydroxide, and again in water. 
This operation was repeated several times, the final result being an 
even deposition of copper all over the plate. Further experiments 
included the deposit of antimony upon the coppered aluminum 
plate. On the coppered aluminium cathode the antimony adheres 
firmly, the current density being 0°0013 ampéres per square inch, 
with a pressure of from 1 to 1°5 volts. 

A CONSIDERABLE advance took place in the output of 
lignite in Germany during 1905. In 1904 the production of lignite 
amounted to 48,500,222 tons, whereas in 1905 it inc to 
52,473,526 tons, or by nearly 4,000,000 tons ; and in the first four 
months of the present year the lignite mines yielded 18,285,000 
tons, being an augmentation of 1,356,000 tons for the term of the 
current year. According to the /ron and Coal Trades Review the 
impetus imparted to the lignite industry in the past eighteen 
months is due to two causes. In the first place, the miners’ strike 
early in 1905 gave this particular branch an upward movement ; 
and secondly, scientific progress has opened up new branches of 
application for lignite briquettes, which now offer considerable 
competition to pit coal or pit coal briquettes. 


Tue new United States battleship Georgia, on her 
official trial off the Maine coast on June 14th, proved herseif the 
fastest vessel of her class in the navy, and she made a record of 
19-26 knots an hour, exceeding by more than a quarter of a knot 
the speed required by contract. The first hour’s run was the best, 
19-39 knots being made. On the second hour 19-27 knots were 
made, 19-241 in the third, and 19-20 in the final hour. During 
the last hour the supply of picked coal gave out, and ordinary fuel 
was used. This reduced the speed for that hour and brought the 
average down correspondingly. On the builders’ trial, held June 
13th, off Rockland, the indications were that 118-9 revolutions of 
the propeller a minute would develop the contract speed required. 
The average attained June 14th was 122-28 revolutions a minute. 


Tue Teltow Canal system is twenty-five miles long, and 
is of sufficient width to allow two 600-ton vessels to pass each other. 
The vessels are hauled by means of electric locomotives fed from 
overhead wires and running on the towing path. The electric 
current is generated in a power station close to the canal by two 
1000 h.p. Zoelly steam turbines, each working a large three-phase 
generator and a small continuous-current generator. The three- 
phase generators supply the mains along the whole length of the 
canal with a current of 6000 volts at 30 periods per second ; the 
continuous-current generators supply current for working the 
tractors in the immediate neighbourhood of the power station, 
For working the further reaches of the canal a sub-station is pro- 
vided, in which the high-pressure three-phase current is converted 
by rotary transformers into continuous current for working the 
tractors. 


Ir is said that the United States Navy Department has 
been unable to reach any definite conclusions from the reports 
which have been made on the new propellers of the cruiser 
Charleston, which has been sent to Rockland twice for tests. It 
has been found very little difference exists between the new and 
old screws on the Charleston, except that at high speeds the new 
propellers give better results, and at lower rates the old pro- 
pellers do best. It is further stated that the results of the 
trials of the St. Louis tend to show that it makes but little differ- 
ence which propellers are used on that class of vessels. The 
reason assigned for the vessels not making the speed which could 
be expected of them is that the original designs and contracts 
provided for a mean draught of 23ft. 6in. for vessels of this type, and 
a change was made to 22ft. 6in., while the other dimensions of the 
vessels remained the same. 


In a paper read recently before an American scientific 
institution by Prof. R. T, Stewart, on the collapsing pressure cf 
steel tubes, the results of tests are said to show: first, that 
length was of practically no influence on the strength provided the 
tube is longer than about six diameters; secondly, that every 
known formula for the collapsing strength of tubes is radically 
incorrect. From the results of both series, the author deduced the 
following formule, of which the first is for values of P less than 
581 1b. per square inch—or ¢ + d less than 0-023—and the second 
is for A wh greater than these :— 


P = 1000 (1 Vj - 16005, ) 
ad 
t 
P= 86,6707 — 1386 
where P = collapsing pressure, in pounds per square inch ; d = 


outside <liameter of tube in inches ; ¢ = thickness of wall of tube 
in inches, 





MISCELLANEA. 


Ir is proposed to fix the minimum wage of all 
ponwant workmen in the service of the Paddington Borough 
touncil at 30s. per week. 


On June 2nd the U.S. Senate passed a resolution pro- 
viding for the purchase of supplies for the Panama Canal in the 
United States, unless the President deems the prices unreasonable 
or extortionate. 


Tue foundations of the new County Buildings, Chicago, 
will consist of 126 cylindrical concrete piers, resting upon bed rock 
at an average depth of 115ft. below the street level and varying 
from 4ft. to 12ft. in diameter. 


Tue Board of Trade are in receipt, through the Foreign- 
office, of information to the effect that the Norwegian Cust >ms 
Department have recently issued instructions to Custotns officers 
to admit reaping machines into Norway free of duty until further 
notice. 


TuE rolling mills of Chicago are estimated to have turned 
out in 1905 a product valued at £17,000,000, double the amount 
produced in 1904, while the wholesale trade in manufactured iron 
increased 35 per cent. to £8,700,000, and pig iron 100 per cent. to 
£9,600,000. 


THE increasing irrigation in the Western States of 
America continues, and producing farms are springing up where 
four years ago only cactus could grow. he United States 
Government has in these four years built 77 miles of main canal, 
54 miles of branches, and 18 miles of ditches. A large amount is 
still to be spent, to be repaid in instalments by the settlers taking 
up the land. 


A SOMEWHAT novel industry has been started at Hinck- 
ley, Minneapolis, for extracting from Norway pine stumps by a 
retort process which has been patented, turpentine, oil of tar, tar, 
acid, and charcoal, and it is said to be working satisfactorily. It 
is still in an experimental stage, but should it succeed it would be 
of much importance to this district, asthe supply of pine stumps is 
practically unlimited. 

Tue Stettin municipality has sanctioned an extension 
of the harbour, which will comprise four docks with a width of 
108 yards each, the adjacent ground being reserved for industrial 
undertakings. This extension has been decided upon with a view 
to furthering and facilitating local industries, and to encourage 
the establishment of new works. These docks will be built on the 
Parnitz, a branch of the river Oder. 


Tue U.S. Congress has artfully avoided the issue on 
the question as to whether John Paul Jones or John Barry was the 
real father of the American Navy, by authorising the erection of a 
£10,000 monument in honour of each of those sea warriors. This 
arrangement will probably, Says the Army and Navy Journal, not 
reconcile the contentions of the partisans of the two commanders, 
but it will be recognised as a highly judicious compromise on an 
exceeding difficult question. 


THE British Consul at Bordeaux reports the probability 
of diminished shipments of United States agricultural machinery 
this year to his district in view of the large stocks left on hand in 
1905. He remarks that the higher price of British famning 
machinery is slowly but surely reducing each season the British 

rcentage of the total of farming machinery coming to France. 

‘here are exceptions, however, in the case of certain classes of 
machines, particularly in that of British portable steam engines, 
which hold their own and are even increasing in favour. 


Tue British Consul at Bordeaux reports that an 
interesting novelty was placed upon the Bordeaux market at the 
beginning of 1906 in the shape of a small low-speed ‘‘ essence ” 
engine for farm purposes. such as pumping, straw-cutting, or any 
other farm or domestic requirements for a handy motor; these 
engines, running at 300 revolutions per minute instead of the 
1500 to 2000 revolutions of the ordinary French engine, are 
particularly adapted to use by the peasantry. The two harse- 
power engine of this class can be sold retail in Bordeaux for £32. 


A WasuineTon telegram says that the tender of the firm 
of William Cramp and Co, for the construction of one of the 
16,030-ton battleships Michigan and South Carolina, which are to 
be completed in forty-two months, is the lowest which has been 
received. Messrs. Cramp’s tender is £708,000. As one firm will 
only be allowed to contract for one battleship, Messrs. Cramp’s 
offer will be accepted, unless the Navy Department decide to accept 
the plans of .builders including turbines, instead of adhering to 
the department’s original plan. The lowest bid including turbines 
is £737,800. The next lowest tender to Messrs. Cramp’s is £717,000. 


Tue Boston, Cape Cod, and New York Canal Company, 
which proposes to make the long-talked of Cape Cod Canal, has 
submitted plans to the Massachusetts Land and Harbour Com- 
missioners, showing the scope of the proposed waterway, which 
will greatly shorten the water route between New York and Boston 
and points to the north, as well as eliminating perils of navigation, 
says the Jron Age. The northern approach is at Barnstaple Bay, 
Sandwich, and from there the route is through Sagamore, Bourne- 
dale, Bourne, and the Monument River to its mouth at Buzzards 
Bay. The plans are for a canal 100ft. wide at its bottom through- 
out, and 250ft. wide at its entrances. The minimum depth will be 
25ft. below mean water level. 


In 1722 Reamur published the fundamental principles 
for the malleable cast iron process; but it is of comparatively 
recent years that the industrial world has utilised this knowledge. 
It was found that if a casting too hard to work were exposed to a 
continuous high heat for a number of days, imbedding in rolling 
mill seale—hammer slag—or iron ore, the casting would entirely 
change its nature, and at the time stated Reamur had collected . 
those observations and found the principles which governed this 
change in the cast iron. The present generally accepted theory 
of the malleable cast iron process is to decarburise the metal by 
some oxide, which will impart a portion of its oxygen to the 
carbon in the metal at a red heat, forming carbonic oxide, 
which is given off, thus extracting the carbon. The oxidising 
re-agents usually employed are rolling mill scale and red hematito 
iron ore. 


Tue possible introduction of motor cars into Bulgaria 
has lately furnished a considerable correspondences between 
British motor car makers and his Majesty’s Consulate-General,. but 
up to the present there has been no real opening for British firms 
in this branch of trade. The total number of motor vehicles in the 
country does not probably exceed a dozen, of which number about 
half, of Freneh make, are in use in the, capital for collecting 
letters and parcels and conveying them to the railway station. 
The experiment has proved successful, and the Bulgarian Post- 
master-General hopes next year to see the post-offices of all the 
principal towns in Bulgaria provided with a similar service. The 
director of the Bulgarian Railways, another enthusiastic advocate 
of automobiles, hopes next year to obtain a small credit from the 
Sobranie which will enable him to start a motor service connecting 
the towns in the interior of the Principality with railway stations 
for the conveyance not only of passengers and merchandise, but 
also the Government mails. There are also rumours that, thanks 
to private enterprise, next year will see the establishment of a 
service of motor omnibuses between Sofia and Banki, a village 
about ten miles distant from the capital, and famous for its thermal 
springs, and also between Sofia and Cham Koriya, a fashionable 
resort during the summer months, 
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TO CORRESPONDENTS. 


42P In order to avoid trouble and confusion we 
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Sor ene leat this Ee. a in all cases be 
enve ly * direete writer to himself, and stamped, in 
that answers received by us may be forwarded to their dettention. No 
notice can be taken of communications which do not comply with these 
instructions, 

4aF All letters intended for insertion in Tug Encinerr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can . taken of y 

We cannot undertake to return drawings or manuscripts; we must, 

5 request correspondents to keep copies. 





REPLIES. 
A. 8.—Many firms now take learners without premiums. Apply by 
letter to any works which you think suitable, and particularly use any 


personal influence you may have to get an introduction to a director or 
manager. 

PERPLEXED.—Are you convinced the admission valve is quite tight? 
The defect has all the appearance of being due to a leakage of the 


burning gases past the valve into the admission pipe. Grind it in hot 
and try a stronger spring. We presume you are satisfied that the 
timing gear is working properly, and that there is no loose c-ntact or 
any defect of that kind. 








MEETINGS NEXT WEEK. 





InsTITUTE OF SANITARY Enoineers.—Friday, July 6th, and following 
days, at Manchester. Summer meeting. Sir Wm. Mather, M. Inst. C.E., 
will preside, and a very interesting programme of discussions and visits 
has been arranged. 








DEATH. 


On the 22nd June, killed in railway accident near Glasgow, ARTHUR 
Coore, director of Messrs. Hawthorn, Leslie, and Co., Newcastle-on- 
Tyne, and 8, Kensington Park gardens, London. 
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The Webb Compound Locomotive. 


An interesting correspondence is proceeding in 
our columns concerning compound engines on the 
London and North-Western Railway. It will be re- 


| membered that in our obituary notice of Mr. Webb 


| we criticised the design and performance of a large 
| number of express locomotives which he had built 
during the latter twenty years of his service as 
chief mechanical engineer of the line. To these 
criticisms “ F.A.L.” took exception. To “ F.A.L.” 
another correspondent, “ Lynx,” replied last week. 
We regret that their letters should have touched 
upon Mr. Webb’s character and behaviour, and we 
ask them and any other correspondents to bear in 
mind that the subject for discussion is not Mr. 
Webb but the locomotives on which he pinned his 
faith. 

It is a noteworthy fact that no railway authority 
in Great Britain and Ireland ever believed in these 
ian Mr. Webb, and Mr. Webb only, had faith 
in them. Precisely on what evidence that faith 
was based we have never been able to discover. 
Let us consider what the Webb system was and 
how it worked out in practice. The theory of it 
was that, given two independent engines, one high 
pressure with two cylinders, and the other low 
pressure with one cylinder, they would naturally 
“get into step,” to use an electrician’s phraseology, 
and would consequently use steam to the best 
advantage, all the pressures adjusting themselves. 
No combination of this kind has ever been success- 
fully attempted at sea or for stationary purposes. 
it might have answered with a locomotive if only 
the two pairs of driving wheels were really detached 
from each other; but they were not. A little 
reflection will show that they were always 
partially coupled by the rails. If the engines got 
out of step they could only get in again by the 
slipping of one pair of the driving wheels. It has 
been stated that slipping constantly went on when 
the rails were in the least greasy, and tires 
suffered accordingly. The high-pressure pistons 
always ran against the intermediate receiver 
pressure, but that receiver was very small. The 
distribution of work might very easily become any- 
thing but equal; but what was much worse the 
draw-bar pull was irregular, because the cranks did 
not maintain the best angular and torque relations ; 
while the reciprocating momentum stresses, instead 
of compensating for each other, were free to do all 
the mischief they could. It is, of course, indisput- 
able that the theory of the engine was: very 
pretty. To get rid of side rods was no small gain. 
It was worth something to dispense with a 
separate starting valve. But the theory did not 
work out in practice. The idea that a heavy 
train could be started with certainty by a single 
pair of 13in. to 15in. cylinders acting on a single 
pair of driving wheels was a delusion. But: until 
this pair of wheels revolved the low-pressure cylin- 
der got no steam. Starting depended very often 
on the slipping of one pair of wheels; but even 





if the low-pressure crank was on a dead centre 
nothing was gained. The intermediate receiver 
became choked with steam, and there was simply 
a dead-lock. On the other hand, if the low-pressure 
cylinder could get steam at all, it got it witha 
vengeance, and the starting of a train drawn by a 
Webb compound was an exceedingly unpopular 
experience with passengers. We may add that so 
far as we are aware no consecutive diagrams taken 
over, say, a 50-mile run, from all three cylinders of 
one of these engines has ever been published. Such 
a set would tell the world at once what went on in 
the cylinders, and how far the engines did or did 
not keep step. Possibly our correspondent “ F. A. L.” 
possesses such a set, and may be disposed to send 
them to us for publication. That the engines were 
bad starters is simply notorious, yet that they could 
do good work on long runs may be fully and freely 
admitted. But, after all, this is really only one of 
the points at issue. 

The first consideration with the locomotive ‘super- 
intendent is to work the traffic with certainty 
and punctuality. Every other consideration sinks 
into insignificance in the sense that nothing must 
be permitted to interfere with the conditions laid 
down by the traffic manager.. But punctuality 
ensured, it behoves the locomotive department to 
seek economy. Now economy in the use of steam 
is tantamount to an increase in boiler power, and 
it may very well happen therefore that punctuality 
is promoted or even secured by economy. We 
cannot call to mind that anyone outside an exceed- 
ingly limited circle ever held that the Webb com- 
pound was much better than any other locomotive, 
either as a machine or avehicle. It was nota 
cheap engine either to make or maintain. The 
only advantage that it possessed would obviously 
be economy of fuel. No one, it seems,. has ever 
been able to get at any detailed trustworthy state- 
ment of the reduction in haulage expenses secured 
by the introduction of the Webb compound. With 
the assertion that the consumption of coal was 
reduced some 12 per cent. the world is familiar. 
That, indeed, appears to be the normal saving 
effected by all compound locomotives. On the other 
hand it is well known that Mr. Webb was not able 
to reduce his grate surface; and the ‘“ Dread- 
noughts” had the largest fire-boxes ever used on 
the London and North-Western. If any of our 
correspondents can supply trustworthy information 
on this point, they will do very good service. It 
would then hecome possible to establish a com- 
parison between the Webb engine and a three- 
cylinder compound with the driving wheels coupled. 
The only important element of difference would be 
the coupling rods. If it can be shown that there is 
much loss due to the coupling rods, then it must be 
worth while to try a four-cylinder compound, each 
pair of cylinders, high and low, working one pair of 
driving wheels, no coupling rods being employed. 

We cannot quite agree with the opinion some- 
times expressed, that because a particular type of 
machine has gone out of date it is no longer worth 
while to write or speak about it. The Webb engine 
was in all respects original. Its use constituted a 
very great experiment. Nothing that its inventor 
could do to make it a success was wanting. The 
performance of the engines was carefully watched. 
One was tried by Mr. Stirling on the Great Northern. 
We have always heard that it failed to keep time. 
The first failures were said to be due to the grate 
bars being unsuitable to the Great Northern coal. 
So Great Northern bars were fitted, but the result 
was the same. One was sent to the United States, 
but it did not find favour. That the engines could 
do fine work was proved by the splendid perform- 
ance of the “ Jenny Deans.” Nothing, we believe, 
militated more against the whole design than the 
impossibility of finding out whether the compound 
system did, or did not, effect a reduction in the 
cost of haulage. «FF. A. L.” was apparently behind 
the scenes. We look to him for some authoritative 
information on this question. 


Steel in Theory and Practice. 


STEEL in theory, regarded from one point of view, 
is a material so untrustworthy that its use cannot 
fail to involve many risks. In practice these risks 
are incurred, and nothing very dreadful happens. 
The theory is based on the results obtained in the 
testing machine, backed up and enforced by rare 
breakages more or less inexplicable. Practice is 
based on the fact that, in spite of the teaching of 
the laboratory, and a few unpleasant episodes, steel 
has proved itself an excellent constructive material, 
cheap and trustworthy. Opinions as to the merits 
and demerits of steel have fluctuated for many 
years. No sooner was a question about it answered 
than another cropped up. But it is well to re- 
member that enormous weights of steel are in use, 
and that its failures have been, on the whole, in 
practice very few and far between. Furthermore, 
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in almost all cases they have been sensational; and 
for that reason have attracted a great deal of 
attention. If a wrought iron piston-rod broke, and 
two or three lives were lost, the catastrophe would 
be accepted without much remark as a thing to be 
expected ; but if a steel rod breaks, the matter is 
talked about from one end of the country to the 
other. The mental attitude of a considerable sec- 
tion of the engineering world with regard to steel 
is peculiar, and not very easy to explain. There is 
a fluctuation of opinion continuously going on, and 
our purpose at present is to draw attention toa 
change in the way in which some steels are regarded 
which is full of interest. 

Hitherto ductility has been regarded as an 
essential quality in all steels, and particularly in 
those submitted to dynamic stresses. It is clear 
that in a railway bridge, or floor or roof girder, the 
stress being invariably inside amounts far within 
the elastic limit, ductility can only have an in- 
direct value. But for machinery subject to rapidly 
alternating stresses the conditions and environment 
are so different that ductility ought to be of immense 
value. If we come to examine the idea at the root 

“of this hypothesis, we can express it in very few 
words—it is better that a part of a machine should 
bend than break. There is no answer in the nega- 
tive to this proposition. It is manifestly and 
axiomatically true. The natural deduction is that 
the steel should be ductile and not “brittle”; and 
to secure this quality most engineers specify the 
chemical constitution of the metal, as well as the 
tests which specimens shall withstand. Roughly 
speaking, sulphur, phosphorus, and silicon are 
kept down to very small percentages. Carbon is 
strictly conditioned in quantity by the purpose to 
which the steel is to be put; and the breaking 
strength varies between 28 and 35 tons on the 
square inch, with extension percentages of 23 to 30, 
and bending tests of considerable severity. 

Such tests as these pay no attention to the pur- 
pose for which the steel is to be used. Whether it 
is a boiler plate, or a piston-rod, or a girder plate, 
the test is the same in character. Recently we 
have had the impact test introduced, which it is 
well known has condemned many steels as bad, 
which, nevertheless, have been in practical use for 
long periods without accident. The result of much 
that has been written and said within the last few 
years is a revulsion of feeling among many 
mechanical engineers ; and doubt is now being cast 
on the necessity for extreme ductility. It is argued 
that when fractures take place, in engine work let us 
say, the broken parts have not stretched at all. In 
other words, ductility is a factor which may 
be disregarded. It never appears to have any 
chance of manifesting itself usefully. When a 
boiler bursts the plates break up like glass. If a 
furnace crown comes down the ductility which per- 
mits its descent is due to the red heat of the plate. 
Whatever may be the cause of fracture, so far as can 
be known the quality of ductility is no safeguard, 
the most ductile metal in the laboratory or the 
testing-house breaking just as readily and just in 
the same way as that which is brittle. Be the 
explanation what it may, it is clear that “test- 
house stretch ” is not indefeasible evidence one way 
or the other as to the fitness or not of a given steel 
for use, say, in a connecting-rod; yet it would be 
difficult to induce any ordinary engineer to give it 
up. It possesses the great value that, let what will 
happen in the way of destruction of life or property, 
the designer can say that he had taken every pos- 
sible precaution to avoid an accident. 

There is, however, another way of looking at the 
whole question. There is no certainty that the ten- 
sile test secures safety, while it involves the use of 
a material comparatively weak. Why should not 
a high steel be used instead of a low steel, a much 
higher factor of safety being adopted, even though 
the weight used is much reduced? It must be 
carefully borne in mind that we are not now speak- 
ing of vanadium steel, or any other exceptional alloy. 
The makers of motor cars, at all events, see no rea- 
son. They are using 60-ton steel for crank shafts, 
connecting-rods, and, in fact, in every part of the en- 
gine submitted to exceptional stresses. Why should 
engineers cling to a 30-ton steel that cannot bear 
shocks any better than a 60-ton steel, particularly 
when the results obtained in practice more than 
justify the employment of high steel for crank shafts 
and such like? Of course, it may be argued that 
what will do on a small scale will not do on a large 
scale, and to this argument we have no direct 
answer to suggest. The indirect reply is that, so 
far as can be seen, the soft ductile steel is not more 
trustworthy, but less trustworthy, under the condi- 
tions than the hard steel, while the use of the 
latter permits of achievements in the combination 
of lightness and power which with weaker metal 
would be impossible. If we push this inquiry into 
the region of alloys, we shall find further evidence 





of a new departure. There is now in the market a 
vanadium steel with an ultimate strength of 100 to 
110 tons, an elastic limit of 93 tons, and a stretch 
of 13 per cent. in 2in. Another crank-shaft steel, 
probably chrome, is 71 to 77 tons, elastic limit 60 
tons, elongation 13 per cent. These are, of course, 
crucible steels. But it must be remembered that 
very large masses of crucible steel can be had for 
the asking—at a price. 

Regard the matter as we may, we cannot shut 
our eyes to the fact that men making most beau- 
tiful machinery, exposed to most violent stresses— 
machinery whose failure may cause disastrous 
breakdowns—are deliberately using a metal which 
large numbers of engineers still pronounce quite 
unsuitable for the intended purpose. No one 
seems to know why a steel is or is not brittle, and 
on the whole it seems to be better policy to use a 
very strong rather than a tolerably weak metal. 
Verhaps, after all, the favour which low steel enjoys 
may be more a matter of prejudice than common 
sense. If it could only be proved that this was the 
case, and that a 60-ton steel was as safe as a 30-ton 
steel, the construction of machinery, particularly 
for marine work, would be revolutionised in some 
respects. That those having authority do not stand 
in the way is a reassuring fact. Lloyd’s draw no 
hard and fast line, and will accept any steel for 
crank shafts if good reason is shown. The Marine 
Department of the Board of Trade has gradually 
raised the limit for crank shaft steel from 
30 tons to 40 tons, with 20 per cent. elongation 
in 10in. The facts as they stand add another 
complication to the steel question, and the result of 
what is in effect, a policy certainly novel in the 
extent of the practice which is its embodiment, will 
be regarded with interest, as it may have very far- 
reaching results. That high steels have been 
used sporadically in the construction of machinery 
is nothing new; the fact of their extended use on a 
large scale is quite a different matter. 

Inasmuch as the policy of motor car builders is, 
we have reason to think, very far from being 
generally known, we may say that particular quali- 
ties of steel are used for every particular part of a 
car. What answers for gearing will not do for 
crank shafts. But one strictly original departure 
deserves special mention. As a rule, when a shaft 
breaks, engineers will replace it with one of larger 
dimensions; but certainly one Coventry firm has 
found that the way to prevent fractures is to use 
smaller, not larger, shafts, and a better steel. 
Steel can be had now with a breaking strength 
of 110 tons, and considerable ductility. Crank 
shaft steel is regularly made with a breaking 
strength of 90 tons, an elastic limit of 70 tons, 
and an elongation of 18 per cent. in Qin. 
With such facts before us, is it not absurd to 
continue the use of a material not one half as 
strong? Is not the mechanical engineering world 
shutting its eyes to the enormous developments 
that have taken place in steel manufacture. Is 
it not evident that the advantages possessed by 
30-ton steel over 60-ton steel are theoretical ? The 
whole problem of the use of steel in the construc- 
tion of machinery demands careful revision in the 
light cast upon it by recent practice. Of course 
increased strength means less weight, so that first 
cost need not be augmented, although a better 
quality of steel was used. We are, moreover, very 
far from advocating a sudden jump in marine work 
—for instance, to a 90-ton steel. But we think that 
Lloyds and the Board of Trade would do well to 
reconsider some of their rules and regulations. 


The Efficiency of Steam Plant. 


Two papers, discussing the efficiency of steam 
engines and boilers, were read in London upon 
Friday, the 22nd inst., at the eleventh annual 
meeting of the [Incorporated Municipal Electrical 
Association. The first of these papers dealt with 
the use of live steam for heating the feed-water of 
boilers, and was contributed by Mr. George Wilkin- 
son, chief electrical engineer, of Harrogate. The 
live steam feed heating apparatus used in these 
experimental trials was constructed by Messrs. 
Dales and Braithwaite, of London, and is based 
upon the principle of spraying the feed water into a 
chamber which is connected with the steam portion 
of the boiler. This system of pre-heating differs 
from the much-discussed thermal storage system 
of Mr. Druitt Halpin, in that all the feed-water 
used in the boiler is passed first through the econo- 
miser and then through the live steam feed heater, 
and is thus raised nearly to the steam temperature 
before it enters the boiler. The experiments made 
at Harrogate by Mr. Wilkinson were carried out 
with an ordinary type Lancashire boiler, provided 
with a Green type of economiser of 288 pipes. 
The economiser alone raised the feed to a tempera- 
ture ranging from 213 deg. Fah. to 265 deg. 
Fah. The Dales and Braithwaite apparatus 





————— 


added from 83 deg. Fah. to 120 deg. Fah. to this 
temperature, and the feed-water in these experiments 
could thus be raised to a temperature ranging from 
333 deg. Fah. to 348 deg. Fah. The temperature 
of the steam during these tests of the live steam 
feed heater was between 353 deg. Fah. and 360 des. 
Fah. Six steam-raising tests were made during the 
trials of this system at Harrogate—one with cold 
water feed, two with economiser feed, and three 
with both the economiser and the live steam 
heater in operation. The results showed a gain of 
12:7 per cent. in the combined efficiency of the 
plant, when the live steam heater was in operation, 
and the consumption of coal was at the rate of 
27:31 1b. and 29°53 lb. per square foot of grate area 
per hour, while at a lower rate of fuel consumption 
the gain by the use of the live steam feed heater 
was 7°0. per cent. If the tests carried out by Mr, 
Wilkinson are correct—and we see no reasons to 
doubt their accuracy—the gain in the thermal 
efficiency of a boiler by use of a live steam feed 
water heater, has been clearly proved under working 
conditions. 


The claims made by Mr. Druitt Halpin, by Mr. 
Hamilton, by Messrs. Booth and Kershaw, by 
Colonel Crompton, and by ourselves, for the 
advantage and economy of hot feed-water are there- 
fore at last likely to receive recognition and applica- 
tion, from the branch of the engineering profession 
engaged in the generation of electricity. Perhaps 
the most suggestive portion of Mr. Wilkinson's 
paper, however, is that in which he asserts that a 
much higher evaporative duty than at present is 
usual, may be obtained from steam boilers by the 
use of hot feed-water and rapid combustion. He 
considers that a coal consumption treble or quad- 
ruple that at present considered good work is pos- 
sible with a boiler plant properly designed and 
equipped for the new system of working. A m«¢t od 
of trebling or quadrupling the steaming yower 
of their present boiler plant by comparatively 
simple means, would thus seem to be within 
reach of all steam users. We hope Mr. Wilkinson 
will follow up this suggestion by carrying out 
at Harrogate some tests of the live steam 
feed heater, with still higher rates of fuel consump- 
tion than the 29-5 lb. per square foot of grate area 
given in No. 4 of his boiler tests. A boiler with 
a specially large fire grate and combustion chamber 
would be required to give this method a fair 
trial, but the cost of providing this would be 
saved, we believe, in the reduced consumption of 
fuel, one of the most interesting of Mr. Wilkinson's 
observations being that at these high rates of com- 
bustion the whole flue space of the boiler becomes 
filled with incandescent gas. A considerable portion 
of Mr. Wilkinson’s paper is devoted to the theoretical 
side of the subject, and an attempt is made to 
answer the question, “‘ Why should a boiler show a 
higher thermal efficiency when fed with water at 
or near the temperature of ebullition?” The 
experiments of Sir William Anderson, Sir Frederic 
Bramwell, Miss Bryant, Mr. Dales and Mr. A. W. 
Hamilton, are referred to in this connection. These 
all prove that the higher the temperature of the 
water on the one side of the boiler plate, the greater 
is the rate of heat transmission from the source of 
heat on the other side of the plate, and that the 
maximum of heat transmission occurs during 
ebullition. Many theories have been advanced by 
boiler engineers and others to account for this fact. 
The theory which finds most favour with the author 
of the paper we are discussing is that, at the 
moment of its conversion into steam, the water 
takes up from the plate with great rapidity the 
whole of the thermal energy represented by the 
latent heat of steam—or about four times that 
required to raise the temperature of the same 
volume of water from 0 deg. Fah. to 212 deg. Fah. 
Therefore, at those portions of the boiler where 
ebullition is occurring, the rate of heat trans- 
mission must necessarily be much higher than 
at those portions where water is being raised 
to the ebullition point. The objection usually 
advanced to meet this theory is that the 
production of steam from water at the temperature 
of ebullition, does not occur instantaneously at the 
surface of the plate. A small bubble of steam forms 
here, it is true, but this detaches itself from the 
plate almost as soon as it is formed, and as it rises 
up through the heated water it gains enormously 
in size. The formation of steam is occurring, in 
fact, at all stages of its upward journey, and not 
only at the surface of the boiler plate—and this 
formation of steam and absorption of heat only 
ceases when the bubble arrives at the surface of the 
water and escapes as wet steam. Another objec- 
tion to the theory advanced by Mr. Wilkinson is 
that, if true, boilers would produce steam with 
almost explosive violence, for all the water in con- 
tact with the boiler plates would be converted into 
steam instantaneously. A theory which is proof 
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against all hostile criticism has, in fact, yet to be 
formulated, and it would be of much assistance in 
this matter if one could construct a high-pressure 
boiler of glass or of some other transparent 
material, which would allow one to see what was 
occurring during ebullition. Until this is done, we 
fear the exact cause of the gain in thermal 
efficiency of boilers fed with water at the tempera- 
ture of the steam will remain unexplained. How- 
ever, while we thus dismiss the theoretical side of 
Mr. Wilkinson’s paper as of little value, its practi- 
cal importance is great. 

Mr. Walter A. Vignoles, the author of the second 
paper, is Chief Electrical Engineer of Grimsby, and 
his paper, entitled “The Efficiency of Steam Plant,” 
is an attempt to explain why the coal consumption 
is much higher in central generating stations than 
in marine work. Upon the subject of boiler 
house economy Mr. Vignoles has nothing novel to 
say, and as he evidently never makes any tests 
either of his fuel or of his waste gases, we cannot 
regard the plant under his charge as one which is 
being worked to the fullest advantage. The figures 
given in Table IV. of Mr. Vignoles’ paper confirm this 
opinion. Under “ Plant Economy,” Mr. Vignoles 
tabulates the results of tests made at the Grimsby 
Works, showing the extra steam consumption due 
to the stand-by and other losses. These losses, and 
the diagrams given in Mr. Vignoles’ paper, are 
chiefly interesting to electrical engineers, but his 
remarks concerning the wasteful steam consumption 
of the auxiliary engine plant have a more general 
application. In the tests made at Grimsby Mr. 
Vignoles found that the auxiliaries consumed 5:1 |b. 
of steam per kilowatt-hour, as compared with 
31-6 lb. for the main engines. Thus, nearly one- 
seventh of the steam generated was used for the 
auxiliary engine plant. Mr. Vignoles recommends 
the use of electrically-driven pumps in order to 
reduce these losses. 

The two papers which have been discussed above 
show that electrical engineers are taking an intelli- 
gent interest in their steam-raising plant, and are 
beginning to understand more fully than before that 
it is in the boiler-house, rather than in the dynamo 
room, that the greatest scope for improvement and 
economy lies. Messrs. Booth and Kershaw, in 
their paper entitled “Fuel Economy in Steam 
Power Plants,” read before the Institution of Elec- 
trical Engineers in January, 1905, emphasised the 
importance of the boiler in the economical genera- 
tion of electricity, and suggested experiments upon 
the lines of those carried out by Mr. Wilkinson at 
Harrogate. It is obvious that both Messrs. Wil- 
kinson and Vignoles have been close students of 
that paper. 


e 


Greenwich Observatcry and the County Council. 


“A GIGANTIC mistake has been made—a mistake 
by the Admiralty, by the Astronomer Royal, by the 
County Council, and by Parliament.” In was with 
these words that Lord Goschen concluded his 
speech on June 20th, when the questions at issue 
between the Astronomer Royal and the London 
County Council were under discussion. There can 
be no doubt that the prospect of the scientific 
investigations at Greenwich being impaired, if not 
altogether paralysed, is a matter of national, if not 
world-wide importance. It is no mere esthetic 
objection that is being taken by those who are 
interested in the Observatory to the proximity of a 
large generating station, but a very real one, it 
appears not improbable that serious interference 
must result if the generating station is used. 

Two or three facts may serve to show how deli- 
cate are the instruments and apparatus which are 
used at an Observatory, and how easily they may 
be upset by outside influence. Take, for instance, 
the artificial horizon which is placed under a 
meridian circle, and is used for the purpose of ascer- 
taining whether the axis of the instrument is 
exactly horizontal, or, rather, for correcting any 
error to which the instrument may have become 
subject. This artificial horizon is nothing more 
elaborate than a bath of the purest mercury, but the 
smallest degree of vibration is sufficient to set up 
tiny waves on its surface and render it use- 
less. At the Dunsink Observatory, near Dublin, 
the observers often found that they were 
unable to use the horizon with any degree 
of accuracy. The reason was far to seek. 
About three miles away from the Observatory— 
which is built on limestone—runs the Irish Great 
Western Railway, and it was discovered that 
the vibration caused by the passing trains was 
sufficient to account for the disturbance. If 
a railway train passing at so great a distance 
is a source of trouble, what shall be said of a 
generating station which, when complete, is to 
produce 52,000 horse-power, and is only removed 
from the Royal Observatory by a distance of a 
quarter of a mile? Vibration, however, is not the 








{ 
only. mischief to be feared. The generating | 
station is bound to produce large quantities of | 
smoke and vapour. It is plain to the meanest | 
intelligence that volumes of black smoke in the | 
neighbourhood of an Observatory are likely to cause | 
interference with observations, especially at Green- 
wich, where the the atmosphere is none too trans- 
lucent at the best of times. But the astronomer is 
worried almost as much by invisible vapours. A 
column of hot air ascending in the front of the 
object glass of a telescope is fatal to the view. | 


Visitors to an Observatory are often surprised that | 


the “dome” is never heated by artificial means, 
and that the astronomer who must keep a vigil on 
a winter’s night must do so all wrapt in furs. The 
reason why no stove can be placed in the “dome” 
is that it might cause a current of slightly heated 
air to ascend and pass out through the open 
shutter and in front of the objective. But there 
are other hot air currents which are also productive 
of damage, and are not under the control of the 
astronomer. There are other movements in the 
higher regions of the atmosphere which render it 
impossible for the astronomer to use his full power. 
To all appearances the night may seem to be an 
ideal one from the astronomical point of view; yet 
the influences above mentioned may be at work to 
distort the field of vision. It follows that although 
the chimney stack of the new generating station 
may emit no visible smoke, the fumes of a clear fur- 
nace at the County Council station may be disas- 
trous to the neighbouring Observatory. 

The fact of the interference of the generating 
station with the work of the Observatory being 
granted, the question arises as to the best method 
of correcting the mistake. Let us first consider the 
rights of the Astronomer Royal and the possible lia- 
bilities of the County Council in this matter. It is 


| provided by every tramway order that “ nothing in 


this order shall exonerate the promoters from any 
indictment, action, or other proceeding for nuisance, 
in the event of any nuisance being caused or per- 
mitted by them upon any land acquired by them.” 
It is even within the bounds of possibility that 
the Court would grant an injunction. It may not 
be a question of damages. Thus it was laid down 
by the late Lord Justice A. L. Smith that: 
“ Damages in substitution for an injunction may 
be given (1) if the injury to the plaintiff's legal 
rights, is small; (2) is one which is capable of 
being estimated in money; (3) is one which can 


be adequately compensated by a small money pay- | 


ment; and (4) the case is one in which it would be 
oppressive to the deputant to grant an injunction. 
There may also be cases in which, though the four 
above-mentioned requirements exist, the defendant 
by his conduct—as, for instance, hurrying up his 
buildings so as if possible to avoid an injunction, or 
otherwise acting with areckless disregard to the plain- 
tiffs’ rights —hasdisentitled himself from asking that 
damages may be assessed in substitution foraninjunc- 
tion.” On the other hand, there may possibly be some 
question as to whether the Astronomer-Royal would 
be entitled to a special meed of protection under the 
ordinary law, inasmuch as the damages which he 
fears he may sustain are due to the particular and 
somewhat extraordinary use which he is making of 
his own land. Apparently, however, this defence 
cannot avail the County Council, for the Observa- 
tory has been given special protection by the 
Act passed in 1902, which provides that where 
the use of electric power acts, or was likely to act, | 
injuriously on any instrument or apparatus used in 
any Observatory or Laboratory under the control 


of the Board of Trade, the department should have 
power to require reasonable and proper precautions | 


to be taken. Apparently the choice of a site lay 
to some extent with the County Council, and with- 
out reckoning how serious a step they were taking, 
they deliberately chose the position now occupied 
by their generating station. But how they were 
allowed to carry the work to the position it 
has now reached, is a question which both they 
and the directors of the Observatory will have to 
answer. 

However, since the destruction of the work of the 
Observatory cannot be measured in money, any 
question of compensation for harm done is almost 
beside the point, unless, indeed, the removal of one 
or other of the establishments should be found 
unavoidable, and we trust, however, that the 
resources of science and engineering may be 
potent enough to find some less extravagant 
path out of the difficulty. The chimneys could 
certainly be done away with or removed to such a 
distance that they would rarely or ever interfere 
with the invaluable work of the Observatory. 
Means too may be found of arresting vibration 
before it has reached the artificial horizon. But if 
all such steps should fail, and the station should 
interfere with the work that the Observatory has 
carried on for so long, the sympathies, not only of 


all England, but of the whole world, will be on 
the side of the Observatory. 


Highgate Tramear Accident. 
On Saturday afternoon last a serious accident 


occurred at Highgate owing to the driver of an 
electric tramear losing control of the vehicle. 


|The runaway car belonged to the Metropolitan 


| Electric Tramways Company, Limited, whose 
|system extends from Whetstone to Holloway. 
Considering the nature of the accident, the time, 
and the locality in which it took place, there was, 
happily, a very small death roll. All the passen- 
gers escaped death, but, unfortunately, owing 
to a Vanguard motor omnibus being forced on to 
the pavement by the impact of the errant car, three 
| persons lost their lives, and about twenty-seven 
_people were more or less seriously injured. The 
scene of the disaster was on the steep gradient 
connecting Holloway and Junction-roads with that 
portion of the Great North road known as Archway- 
road, Highgate. The exact cause of the accident 
is not known, and, indeed, is not likely to be 
officially stated until after the Board of Trade 
| inspection of the damaged car. Sufficient evidence 
was, however, given at the inquest on the un- 
fortunate victims by the driver, Ernest Henry 
Cone, to leave little doubt as to the real 
cause. It appears from his evidence that before 
he reached the hill on which the mishap took 
place he had already had trouble with the 
braking of the car. At the Highgate Police-station 
he had been unable to stop owing to the wheels 
skidding on a slippery road, and although he took 
off the hand-brake the wheels failed to revolve. 
This statement is probably the most important in 
the evidence. If it be true—and we have no reason 
at all to doubt the veracity of the driver’s state- 
ment—it shows that there must have been some 
defect in the running gear of the car, or that the 
brakes remained on, although apparently released. 
Of these two alternatives the first can probably be 
dismissed at once, owing to the subsequent behaviour 
of the car. The second is the more likely cause of 
the disaster, although it is difficult to understand 
how such a condition could arise. One thing, at 
least, is certain, the wheels were locked, and the 
driver was unable to release them. Unfortunately, 
unless the wheels revolve the magnetic brake is use- 
less. There appear to have been only two brakes on this 
car. These presumably were considered sufficient, 
or the Board of Trade would not have passed them. 
This plan works well, as long as the drivers are 
careful, to check the speed of the car by the mag- 
netic before applying the hand brakes. This, how- 
ever, it is difficult to teach them to do, and in spite 
of instructions they frequently use the hand brakes 
when descending hills. It does, moreover, seem rather 
inconsistent to have two brakes so placed that if one 
fails through the most likely channel—the locking 
of the wheels—then the other is inoperative. This 
system is admittedly adopted by nearly all tram- 
ways, but in hilly districts an emergency slipper 
brake which acts on the rail is also used. For the 
obvious reason that the trolley may leave the wire 
and so cut off the current, it is desirable that such 
brakes should be applied mechanically, as in the 
case of Halifax, where very steep hills have to be 
descended. With the combination of these three 
| brakes tramcars have-been running for years, with- 
|out having any accident, in districts which have 
hills and other conditions far worse than any to be 
| found in the metropolitan area, 


Conference in the Engineering Trade. 


| THe Engineering Employers’ Federation has, we 
| are informed, agreed to the.request of the Amalga- 
|mated Society of Engineers, the Steam Engine 
| Makers’ Society, and the United Machine Workers’ 
| Association to hold at an early date a conference 
| to reconsider the terms of settlement which were 
| jointly adopted after the great strike, and which 
have been in force since January, 1898. We are 
| not in the position at the present time to give in 
|any detail the proposals which the unions intend 
| to lay before the employers, but they refer to the 
| limitation of the total number of hours of overtime 
| worked per month ; to the limitation of apprentices ; 
| and, finally, to the position of unionist workmen. 
| These are all old causes with which numerous 
| struggles have made us familiar. Of the three, 
the last is the most serious. We cannot give the 
precise terms of the demand, but, broadly speaking, 
it is that unionist workmen are to be given the 
preference of employment over non-union men. 
Whether the conditions which accompany this 
request so modify it that the employers can 
agree to it without hampering their interest 
or sacrificing their freedom remains, of course, 
to be seen. But that the unions are deter. 
mined to press the demand to the utmost 
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is unfortunately a fact, and there is, there- 
fore, some danger of disturbance in the trade. We 


trust, however, that before the conference nothing 
will be said or done to inflame the feeling on 
either side, so that the meeting may -be as friendly 
and conciliatory as many that have been held 
between capital and labour in the engineering trade 
during the last few years. Labour has now its 
representatives, who take some share in the manage- 
ment of the country and the Empire, and the sense 
of responsibility which attaches to that high duty 
will, we earnestly trust, direct them to do nothing 
which may seriously hamper one of our most 
important industries. That they have any real 
grievance it is difficult to believe in the face of the 
fact that, on the whole, harmony has prevailed 
since the signing of the 1897 agreement. 








RAILWAY ACCOUNTS. 


As briefly stated in our issue of the 23rd inst., a Depart- 
mental Committee has been appointed by the Board of 
Trade “to consider and report what changes, if any, are 
desirable in the form and scope of the accounts and 
statistical returns—capital, traffic receipts, and expendi- 
ture—rendered by railway companies under the Railway 
Regulations Acts.” 

The Committee consists of Mr. A. Clayton Cole, chair- 
man; Mr. W. M. Aeworth; Mr. W. Bailey, chief account- 
ant of the Midland Railway Company; Mr. G. Stapy)l- 
ton Barnes, comptroller of the companies’ winding-up 
department of the Board of Trade; Mr. A. Wilson Fox, 
C.B., Board of Trade; Sir Chas. J. Owens, general 
manager, London and South-Western Railway; Mr. 
G. Paish, the Hon. George Peel, Mr. G. J. Whitelaw, 
chief accountant of the Great Western Railway; with 
Mr. H. Fountain, Board of Trade, as their secretary. 
Mr. Clayton Cole is a director of the Bank of England, 
and an authority on economic questions. He may, there- 
fore, be regarded as an independent chairman. The 
representatives of the railways will commend themselves 
to the public as well as to the railway interest. Mr. 
Bailey, in particular, is an ideal member, as was proved 
by the excellent work he did for the railways and for the 
public when in Belfast as accountant to the (then) 
Belfast and Northern Counties Railway, and prior to his 
present appointment at Derby. Mr. Acworth is well 
known to our readers as an authority on the subject, and 
was one of the leading champions for reform in railway 
statistics. Mr. Paish, too, is known as an ardent reformer. 
He is one of the editors of the Statist, the author of 
“The British Railway Position,” and one who has been 
for many years intimately associated with the financial 
aspects of American railways. The Hon. George Peel 
is the chairman of the Railway Investment Company, 
and a member of the Shareholders’ Committee which have 
urged on the London and North-Western Company the 
need for more information as to details of expenditure 
and receipts. 

The Committee had an informal meeting last week, 
when it was decided that they would commence taking 
evidence on Tuesday last, the 26th. They further 
decided that the proceedings would not be open to the 
public, and that a summary of the evidence would be 
published in their report. 

The much debated subject of ten-mile statistics 
naturally arises in one’s mind on hearing of the appoint- 
ment of this Committee, but there are other points that 
will come under their review. It must be borne in mind 
that the companies are legally bound to furnish two 
returns as to their financial condition and business done. 
The first of these is for the information of the share- 
holders and the second is for the Board of Trade. The 
form and scope of the return supplied to the share- 
holders was laid down in the Railway Regulation Act of 
1868. The return for the Board of Trade was fixed by 
the Railway Regulation Act of 1871. Their form was 
therefore adopted thirty-five to thirty-eight years ago, in 
the earliest days of railways, and they practically remain 
the same to-day as then. The Board of Trade possess 
powers to call for more information, as in the Railway 
and Canal Traffic Act, 1888, it was provided that “the 
returns required of a railway company under Section 9 
of the Railway Regulation Act, 1871, shall include such 
statements as the Board of Trade may from time to 
time prescribe, and the forms referred to in that section 
may from time to time be altered by the Board of Trade 
in such manner as they may think expedient for giving 
effect to this section.” The powers conferred on the 
Board by this clause have practically lain dormant, due, 
possibly, more to the want of pressure of public opinion 
than to the unwillingness of the Board of Trade to ask 
for it and of the railway companies to furnish it. Some 
very slight modifications have, however, been made, as, 
for instance, the mileage of track—single line of rails, 
double line, three lines, &c.—has been given for the last 
two or three years. 

The half-yearly reports issued by the companies to 
their shareholders require considerable amendment and 
amplification. There is also no more need for the figures 
to be issued half-yearly than with other corporate 
concerns. A yearly report with an interim dividend 
should suffice. The complete figures for the year would 
then be available, and these would be easier of com- 
parison. Without going through each table of a report 
seriatim, it may be remarked that more detail is required 
as to the capital authorised and created, the capital 
raised by loan and debentures, and the receipts and 
expenditure on capital accounts. More information 


should certainly be afforded as to rolling stock. In- 
stead of only the number of tender and tank engines 
being given, the proprietors should have an idea 





as to the tractive power capacity of the locomo- 
tives, and in addition to being told how many of each 
pattern passenger vehicles the company possesses they 
should be informed of the seating capacity of same, 
and, similarly, the tonnage capacity of the wagons. Mr. 
Acworth, in a paper he read before the Royal Statistical 
Society on this subject in December, 1902, compared the 
methods adopted by the Pennsylvania Railroad with the 
British plan of supplying the figures for traffic expenses 
and general charges. The former on our railways con- 
sists of eight items :—Salaries and wages; fuel, lighting, 
water, and general stores; clothing; printing, stationery, 
and tickets; horses, harness, vans, provender, &c.; wagon 
covers, ropes, &ec.; joint station expenses and miscellaneous 
expenses. General charges are comprised of :—Directors ; 
auditors; salaries: secretary, general manager, accountant, 
and clerks; office, travelling and incidental expenses; 
advertising ; fire insurance; electric telegraph expenses ; 
Railway Clearing House expenses; and contributions to 
superannuation funds. On the Pennsylvania Railroad 
the traffic charges are divided into the following heads, 
each division—there are four divisions—having a separate 
table; the cost per year, and increase or decrease over 
the previous year following each item :— 

Conducting transportation.—Superintendence; clerks, 
attendants, and office expenses ; enginemen and firemen; 
roundhousemen ; fuel for locomotives; expenses of fuel 
stations ; water supply for locomotives; stores for loco- 
motives; other supplies for locomotives; conductors, 
baggagemen, and brakemen; heating and lighting cars; 
cleaning cars ; lubricating cars; other train supplies and 
expenses; yardmen; switch tenders and signalmen; 
watchmen; telegraph expenses; station agents and 
clerks; station labour; heating and lighting stations ; 
signals and interlocking plants; expenses of operation 
and supplies; other supplies and expenses of stations ; 
switching charges, balance; car mileage, balance; loss 
and damage ; injuries to persons ; clearing wrecks ; barges, 
car floats, and canal boats, charters, incidentals, superin- 
tendence, and manning; elevation and longshore labour ; 
steamboats and tugboats, charters, fuel for, incidentals, 
superintendence and manning; advertising; foreign 
agencies; stock yards and elevators; rents for tracks, 
yards, and terminals; rents of buildings and other pro- 
perty; stationery and printing; motormen and con- 
ductors; power houses, expenses of operation; yard and 
street lighting; insurance ; incidentals. 

General expenses.—Clerks; heat and light; office ex- 
penses and supplies; expenses of relief department; 
law expenses; stationery and printing, general office ; 
advertising; incidentals. 

It will thus be seen that what is generally the 
heaviest item in expenditure out of revenue, viz., the 
traffic charges, is very fully amplified. In our returns 
most of the items under the head “General Charges” 
should be divided amongst the expenses of the depart- 
ments. 

The annual returns sent to the Board of Trade under 
the Act of 1871 are built up in the same meagre way. 
That they can be supplied in greater detail we are satis- 
fied. It is not a question of mere book-keeping, because 
the companies already possess the information. The 
proprietors certainly are entitled to the knowledge as to 
how the money they have invested has been cared for. Itis 
true that in giving them this information it becomes public 
property. Some railway officers may object to giving 
their neighbours such information, but if legislation 
compels universal action, then what one officer zonsiders 
he gives away is compensated for by the information he 
gains about his neighbours. 

In this part of their labours the Committee will not 
have much difficulty in arriving at a decision as to what 
shall be recommended, but the heaviest task and possibly 
the real work of the Committee will come when they 
have to deal with the wisdom or fallacy of ton-mile 
statistics. 








PISTON RINGS. 


A NEw form of piston ring has been placed on the market by 
Messrs. P. A. Mudd and Co., of Church-street, West Hartlepool. 
Rings of this make have been applied to cylinders with dia- 
meters varying from 10in. to 100in., and with pressures varying 
from something quite low to high pressures with superheated 
steam, the highest pressures yet dealt with being in the high- 
pressure cylinders of five sets of quadruple-expansion engines 
with a boiler pressure of 2671b. per square inch. The 




















Fig. 1. MUDD PISTON RING 


makers claim that a considerable experience with them 
has shown that these rings are perfectly steam-tight; 
that there is a remarkable absence of wear, showing that the 
friction is low; that there is no barrelling of the cylinders, 
and that the rings are easily examined and adjusted. 

The rings are of cast iron and of rectangular section, and 
they bear upon a wide surface on the junk ring and piston 
flange. They have between them strong helical springs always 
tending to exert a pressure on the surfaces of the junk ring and 
flange. This pressure is made proportional to, and is designed 





to exelude, the steam pressure behind the rings, and tend- 


ing to foree them against the cylinder walls. This pressure 
being counteracted, it is only necessary in order to ensure 
steam-tightness to exert a small pressure against the cylinder 
walls, To obtain this pressure the rings are split, a small 
piece being cut out of each, They are then compressed, anq 
in this condition they are turned to gauge. The pressure 
exerted by the rings against the cylinder walls is then adjusteq 
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by means of a tangential helical spring fitted in the joint so 
that one man can move the rings in the cylinder, so slight is 
the pressure. Indeed, we are informed that when the rings 
are new the spring is only very slightly compressed. Then 
when wear has taken place washers are used to compress 
it just sufficiently to keep the rings steam-tight. The adjust- 
ment is said to be quite easy, and the 
rings to have a long life. 

A further feature claimed for the 
rings is that they are ‘‘ floating,”’ 
that is to say, that they are tolerably 
independent of the piston and follow 
the line of the cylinder walls, while 
the piston is free to follow the line 
of the guides. This quality. it is 
pointed out, is of high importance in 
connection with the preservation of 
the circular form of the cylinder. 

The general construction of these 
rings is well shown in Figs. 1, 2, and 
3, of which Fig. 1 is a perspective 
view, Fig. 2 a drawing showing the 
positions of the joints and the two kinds of springs, and 
Fig. 3 a sectional drawing showing how the rings are 
arranged with regard to the piston. 
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TEST OF A PUMPING ENGINE. 


THE new pumping engine for the water supply of St. Louis 
has developed in the official test a duty of 158,851,000 foot- 
pounds per million British thermal units, or 181,068,605 foot- 
pounds per 1000 1b. of steam. This, it is claimed, is the 
highest duty record ever made by pumping engines, and 
earned for the builders the bonus of £9214, at the rate of £200 
per million foot-pounds above the contract requirement of 
135,000,000 foot-pounds. The engine was built by the Allis- 
Chalmers Company, who send us the following details :— 

The engine is rated as of 20 million gallons daily capacity, 
and is of the vertical triple-expansion type, with single-acting 
outside-packed plungers directly under the cylinders. The 
engine is one of a set of three at the Bissell’s Point high- 
service pumping station, and has steam cylinders 34in., 62in., 
and 94in. diameter, with 33Zin. water plungers. The stroke 
is 72in. 

The official test was of twenty-four hours’ duration, and 
before the start the water plungers were carefully calibrated 
by micrometer calipers and steel tape measurements of their 
circumferences. The stroke of each plunger was also 
measured, and all the pump valves were inspected and found 
tight under pressure. The head on the discharge main was 
read by a mercury column with scale graduated in feet, and 
the suction head was indicated by a float gauge. The con- 
tract required that, in order to determine the amount of 
steam used by the engine, the water must be weighed twice— 
that is, both the feed-water going in and the condensed steam 
coming out to be measured. The condensation from the 
condenser, cylinder jackets, receivers, and drips from stuffing- 
boxes was weighed as received from the engine and delivered 
at the boiler-room, and was found to check by 0°12 of 1 per 





cent. The general results of the test were as follows :— 
Duration oftest .. .. .. .. 24 hours } 
Diaineter of steam cylinders 84in., 62in., and 4in. 
Diameter of water plungers 334in. 

WE ge ae ee) we «0k 72in. 
Moistureinsteam.. .. .. .. .. .. «- «. 0-13 percent. 
Average pressureatengine .. .. .. .. .. 140-241b. 


pe ” at firstreceiver .. .. .. 26-86)b. 

on ” at second receiver .. p 
Average vacuum pressure... Pe wet ee Hee 
Average barometer pressure .. .. .. .. .. 14-46 1b 
Average net head pumped against. . 
Average head at discharge pipe 
Revolutions per minute .. .. 
Piston speed per minute .. 
Total water pumped .. .. .. .. 
Total water received from engine .. 
Plunger leakage, per hour.. 
Indicated horse-power 
Delivered horse-power. . 


100-021 Ib. 

16-539 revolutions 
198 -440ft. 
20,070,690 gallons 
220-129 Ib. 

16-77 gallons 
865-23 horse-power 
842-69 horse-power 


Percentage of friction... .. .. .. .. «.. «- 2-60 percent. 
Average moist steam per indicated horse-power 

oor hour ee EY ere eee 
Average dry steam per indicated horse-power 

PE 4; ee, een we de Jee oe) se: 05 eae 
Average B.T.U. per indicated horse-power per 

OE A ar ere mmm: oO Ae 
Mechanical efficiency .. 97-4 per cent 
Thermalefficiency . .. . 21-06 per cent. 


; 181,068,605 foot-pounds 


Duty per 1000 Ib. of steam.. ei 
. 158,851,000 foot-pounds 


Duty per 1,000,000 B.T.U. .. 








Most of the sugar machinery in use in Peru is obsolete, 








and, aecording to the British Consul, requires to be renewed: 
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ENGINE FOR SUCTION PRODUCER GAS 


THE RAILWAY AND GENERAL ENGINEERING CO., LIMITED, NOTTINGHAM, ENGINEERS 
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SUCTION GAS PRODUCER TRIALS. 
No. IL* 
Tur general arrangement of the plant submitted by the 
Railway and General Engineering Company, Limited, of 


% 





Elevation 
F.g. 15—-RAILWAY & GENERAL ENGINEERING CO.’S PLANT 


Nottingham, is shown in the illustrations, Figs. 15 and 17. 
This firm is using a Dowson gas generator in conjunction 











Fig. 16—INLET AND EXHAUST VALVES 


with its “Midland” gas engine. The latter is illustrated 
above. It is designed to develop 20 effective _horse- 





* No. IL, appeared June 22nd, 


| valve 


| the various parts. 


Swain Sc 


power at 170 revolutions per minute, when working on 
suction gas. The ordinary “Otto” cycle system has 
been adopted, and the speed is governed by a reducing 
gas cam which reduces the amount of lift of the inlet 
valve. The speed of the engine can be adjusted to suit 
requirements by means of a spring resistance. The 
cylinder is water-cooled, and is fitted with a separate 
removable liner made of 
specially hard metal. The 
arrangement of the inlet and 
exhaust valves is shown in 
Fig. 16. They are placed 
‘one above the other, and both 
op2n direct into the com- 
bustion chamber. The inlet 
valve is carried in a separate 
removable valve plug, thus 
allowing easy access to ex- 
haust valve for examination 
and grinding purposes. A 
supplementary cam has been 
provided for opening the 
exhaust valve and easing the A 
compression for starting 
the engine. The gas valve 
chamber is cast with a 
breech end. The gases pass 
through a port in the air 
chamber, and are 
thoroughly mixed with the 
air on each suction stroke of 
the engine. Gas and air 
cocks are provided for adjust- 
ing the mixture. I=gnition 
is effected by means of a 
low-tension Fischer magneto 














| place. The cylinder jacket is cast with the bed-plate. 
| The breech end is bolted on to the cylinder, and is 
| designed to reduce strains due to expansion. The bed- 
| plate extends well under the cylinder, and provides an 
evenly distributed load on the foundation. The engine 
| is provided with a self-starter. 

The next engraving—Fig. 18—illustrates a section of 
| the National suction gas producer made by the National 
| Gas Company, Limited, of Ashton-under-Lyne. li is an 
| interesting plant, possessing as it does some features 
| which are not embodied in the other plants. The 
| vaporiser consists of an internal cylinder A with an 

external cylinder B. The latter can be readily removed, 
| when the whole of the inside of the vaporiser is ex- 
posed to view for examination. This arrangement will 
be fully appreciated by those who use suction gas plants 
in places where hard water only is obtainable, in which 
case the effective cleaning of the vaporiser is of the 
| utmost importance to the effective working of this type 
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“The Engineer” = 
Fig. 17—RAILWAY & GENERAL ENCINEERING CO.’S PLANT 


of power plant. Attention should also be directed to the 
method of distributing the water over the available 
heating surface of the vaporiser. An open cup C is 
formed at the top of the vaporiser, and V-shaped 
notches are cut in this cup at intervals. It is said 
that it requires practically all the notches to be put in 
operation to convey away the requisite water for vapori- 
sation, with the result that when the water is poured 
into the cup-shaped trough at the top a portion overflows 
through each notch, and then falls down on to the ribs 
immediately below. The water spreads horizontally 
along the ribs, and as these are arranged with different 
widths, the widest being at the bottom, it is impossible 
for the water to drop from the top to the bottom of the 
vaporiser. It must either trickle down the sides or else 
drop from rib to rib. This arrangement is said to have 
proved to be most effective in practice, and to add greatly 
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machine. Considerable care 
has been bestowed upon 
the method of lubricating 
The pis- 
ton and piston pin are lubri- 
cated by means of sight- 
feed lubricators. The crank 
pin is oiled by a centrifugal 
oiling ring. The main bear- 
ings are ring lubricated, which keeps them always 
covered with a film of oil. Attention has also been paid 
to balancing the engine. Counterweights are bolted to 
the crank webs in order to counterbalance the revolving 
parts. Both ends of the connecting-rods have marine 
type brasses, which can be easily adjusted when wear takes 


a a a 


“THe Encoincer” 


kd att 


| as possible. 


Sane Sc. 


1! 
H 
I 

HHI 


I 


Ht 


| 


| 


Fig. 18—NATIONAL GAS CO.’S SUCTION PLANT 


to the efficiency of the vaporising part of the plant. 
The generator works on the regenerative principle as far 
In order that the air which passes into the 
generator may always carry with it the requisite quantity 
of steam in suspension, it is desirable to pre-heat 
the air. This is done here by utilising the waste 
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heat of the outlet pipe from the generator to the 
scrubber. This arrangement will be best understood by 
reference to the illustration. The pipe D has a number 
of vanes cast on it, and this portion of the pipe is 
encased. The vanes are so shaped that the air, which 
enters at the bottom, has to pass round and round the 
passages E and F, so that when it reaches the vaporiser 
its temperature has been raised considerably. In order 
to facilitate steam raising, the feed water enters at the 
top of a ribbed pipe H, which passes down the centre of 
gas outlet pipe from the generator, and so thereby heated 
to a high temperature before it passes into the vaporiser. 














Fig. 19—THE NATIONAL PRODUCER 


Another special feature of this plant is the manner in 
which the fan has been attached and is operated. It is 
fixed to a junction piece K on the pipe, which conveys 
air and steam from the vaporiser to the ashpit. In 
starting the plant the deflector L is moved into the 
position L!, whilst when working it occupies the position 
L?, By this means the usual cocks and blank plates 
have been dispensed with. The gases are cleaned and 


cooled by being passed through an ordinary coke scrubber, | 


and are taken direct from the top of the scrubber to the 
engine. An illustration of the complete plant is given in 
Fig. 19. 
Kynoch’s 
Birmingham, are competing with the plant shown in 
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Limited, of Lion Works, Witton, near | 
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of a hollow pipe, on the outside of which is cast a spiral | 
groove. The gases pass from the furnace through this | 
pipe, imparting the heat to the sides. Water is allowed | 
to trickle on to the groove at the top, and before reaching | 
the bottom it has been converted into steam by the heat | 
of the gases passing through the pipe. Air is admitted | 
at #, and this mixes with the steam, the mixture being | 
drawn through K, and up through the grate into the | 
furnace a. The scrubber is similar to most of the others. | 
The gas leaves it at the top and before entering the 
engine it passes into an expansion box 19. The plant is 
arranged to work on anthracite, gas, coke, or charcoal. 
It is of simple construction, and there are no internal 


If A. erects a machine on B.’s land, B. is bound to acce » th 

result of A.’s labour; he cannot help himself. Hence the fi : 
that an employer does not remove the work from his prema 
or that he makes use of it, is not evidence of acceptance’ 
But if he puts it out of the power of the plaintiff to com lete 
the work, as by completing it himself or employing anal r 
contractor, then must he pay for what has been done ? ue 
case which was recently heard in the Divisional Court a 
engineering firm had contracted to move certain machinery 
into a laundry and to put it into ‘‘ good working oneal 
Having completed the job—as they contended—they sued for 
the price. The employer resisted on the ground that the 
work was badly done, but in one letter they wrote ‘ we have 
had to call in another engineer to complete.”’ The Court 














Fig. 21-VIEW OF KYNOCK.’S 


pipes or vaporiser. Everything is external, and easily 
accessible. 

The awards were published on Wednesday at the show- | 
yard, but the judges’ report will not appear for some time. | 
The gold medal was gained by the National Gas Engine | 


Company’s 20 horse-power plant, and the silver medal by | 


Crossley Brothers’ 15 horse-power plant. 








THE COMPLETION OF A CONTRACT. 


THE question as to when a man who undertakes a contract 
for work and labour is entitled to sue for the contract price 
not infrequently arises in relation to engineering contracts. 
Suppose the contract provides that certain machines shall be 
supplied, erected, and put into good working order for a 
specified sum of money. The contractor supplies the 
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Kynoch Suction Gas Producer 
Fig. 20-SECTION OF KYNOCH’S SUCTION GAS PRODUCER 


Figs.20and 21. The makers appear to have paid particular , machines and does the greater part of the work. Owing to lack | v ; r d : 
attention to making all the parts easily accessible for | of funds, or for some other reason, he does not fulfil his entire | road was entirely satisfactorily, and a revelation of locomotive 


cleaning. 
principle, but has a separate boiler between the generator 
and the scrubber. The generator is of the usual con- 


struction, consisting of a metal casing lined with fire- | 


brick. The hopper is fitted with a valve, which is 
operated from outside. Fuel is placed in the hopper and 
the cover replaced, then by lowering the lever i the coal 
drops into the fuel container. 


It does not work on the internal vaporiser | 


Can he recover payment for the work done? 
If the contract is entire the work must 
Otherwise he cannot recover anything.”’ 


obligation. 
The law says ‘‘ No. 
be fully performed. 


| Cases may arise, however, in which the employer may be 


taken to have accepted that part of the work which has been 
performed, and he will then have to pay for it according to 
measure and value. In other words, to use a legal phrase, 
the contractor will be entitled to sue on a quantum meruit. 


The vaporiser consists | But what constitutes ‘acceptance ”’ of work for this purpose ? 


COMPLETE INSTALLATION 


| held that this was evidence of acceptance pro tanto, and 
| allowed the plaintiffs to sue for the work done according to 


| measure and value. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


THE LATE MR. F. W. WEBB AND COMPOUND LOCOMOTIVES, 


Sir,—-In the current issue of THE ENGINEER I note a letter from 
a correspondent signing himself ‘‘ Lynx,” @propos of my letter of 
June 8th, which you were good enough to publish, in which | 
endeavoured to do justice to the late Mr. F. W. Webb's profes- 
sional career and his services to the London and North-Western 
Railway. I do not think your correspondent’s letter is at all likely 
to affect the favourable jucgment regarding these — which so 
many members of the engineering profession and of the public who 
are interested in railway matters hold in common with myself, and 
which my letter intended and ventured to express, But there are 
some rather remarkable misstatements in your correspondent’s 
letter I should like, with your permission, to correct, Personally 
| have the greatest possible admiration for the London and North- 
Western Railway generally, and, as [ have already sufficiently 
indicated, for its locomotive department particularly; and_in 
appreciating the latter and its late chief, I must be understood to 
do so defensively, and not offensively, and only because I do not 
think sufficient justice has been done to either. 

Your correspondent’s statement as to the Webb compounds 
having to be ‘‘assisted to start their trains out of stations for a 
given distance” by an engine in the rear ‘‘as a regular practice,” 
so far from being an indubitable fact, is an indubitable error. I 
have certainly known trains assisted out of a station by a light 
engine in the rear on occasions, but not as a regular practice or 
when the Webbcompoundsspecially were on the trains, but only when 
the excessive weight of the train, the state of the weather, and 
perhaps the condition of the rails, or the fact of there being a heavy 
adverse gradient to face at the outset may have required it ; and 
this asistance was rendered totally irrespective of the type or 
duplication of the engine drawing the train. The only places on 
the London and North-Western Railway where I have known such 
starting assistance given are Euston, Carlisle, and Shrewsbury, 
each of which stations lies at the foot of a very heavy gradient, 

| aggravated in the latter case by a sharp curve out of the platform. 
| The sharp rise out of Euston to Camden-road is well-known ; and 
at the south end of Carlisle Station begins the heavy and continuous 
rise to Plumpton, near Penrith. For trains stopping at Penrith as 
| a regular thing, and for non-stopping trains in adverse weather 
such as one so frequently meets with on the Preston-Carlisle road, 
a bank engine from Tebay to Shap Summit has been a recognised 
| thing always, and simply a means of saving time—not a reflection 
| on the train engine’s capability of getting up. And there again one 
has a continuous climb of over seven miles, starting on a gradient 
of something like 1 in 150, and consisting chiefly of 1 in 70, and 
the down Shap climb actually commences 14 miles south of Tebay 
Station at the water troughs. 
| As regards the Euston incline, also 1 in 70 and a mile long, I can 
| very well remember when all the prire’pal trains going out of 
| Euston were given an energetic shove up to the canal bridge and 
| engine sheds at Camden by a small light engine, which used to lie 
| in wait at the north end of the down platform and rush after the 
| train and butt up against the tail of it in a fussy and amusing 
fashion ; and this was done as a regular practice, quite regardless 
| of the class of engine or engines pulling the train. But one day 
| the ‘‘ banker” overdid things, and owing to the clouds of steam 
| from its own cylinder cocks or a fog, concealing the train it was to 
| assist, it ran violently into the rear coach and butted it off the 
| rails, After this, which was, I think, in 1889, the Board of Trade 
| stopped the performance. Your correspondent states that the 
| Webb compounds were bad at getting away with a train and bad 
timekeepers. They were nothing of the sort. As a matter of 


| fact, the compounds worked best when working their hardest, as 


allcompoundsdo, and they werefirst-rate hill-climbers. Their work- 
ing with heavy trains up the steep hills on the Preston-Carlisle 


power and efficiency; and they could be run down hill and 
generally pushed without any difficulty whatever. . 
Your correspondent further states that they were expensive 
failures. I say they were economical and efficient successes, 
though not equally so in all classes; and I say, further, that, 
granted the inevitable but not very much higher first cost and 
repair and maintenance costs, the actual mileage costs of all the 
Webb compounds were no higher than for the ordinary type of 
locomotives. It must be remembered that the compounds, both 
goods and passengers, were given the heaviest traffic of the line 
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to deal with—that is indisputable ;and the compound mileage was, 

yer engine, very considerably higher between mone and per 
‘nnum than that of any other class of engine on the line. Your 
correspondent states that ‘the sinall saving in fuel consumption 
of the Webb compounds was a negligible quantity. That, again, 
js entirely wrong ; but it is something for him to admit that these 
engines did effect any saving. — ae 

‘And here also I am speaking from intimate, personal, and 
practical knowledge, and have before me the figures for twelve 
consegutive months’ passenger and goods locomotive working of 
the entire London and North-Western Railway, taken by myself 
from the monthly official sheets as posted up in the engine sheds, 
;-., total engine and train mileage, total coal, oil, and tallow con- 
sumed, and total of each per engine and train mile, wages of 
drivers, firemen and cleaners, and’ total inclusive costs per engine 
and train mile, . Also I have similar figures for coal consumption, 
cost per mile, total mileage, &e., for the other twenty-four 
principal railways of the United Kingdom, for twelve consecutive 
months, and it happens that the London and North-Western 
ltailway coal consumption per engine and train mile is -2 1b. above 
the average, and a long .way below the maximum, while the cost 
per mile is appreciably below the average, and well below the 
maximum. And of the London and North-Western Railway 
engine and train, mileage, that run by the Webb compounds 
represents a very Gonsiderable percentage. The most successful 
class of passenger Compounds was the 7ft. or ‘‘Teutonic” class 

the third in order Of creation—and one of these engines did 
over 200,000 consecutive miles on a checked coal consumption of 
321b. per mile, working the heaviest Scotch express traffic 
from Euston to Carlisle and back, ¢.¢e., 600 miles, each day, for six 
days a week. This was, of course, an exceptional duty, anda 
special test, repairs and special*cleaning being attended to every 
Sunday at Crewe. But it shows what these engines were capable 
of doing. In fact, the general indictment, which your corre- 
spondent brings against the Webb compounds cannot possibly be 
sustained, either by his bare assertion, or by the actual facts of 
experience, which are emphatically against him. : 

I do not say that they were faultless or incapable of improve- 
ment; I do claim that Mr. Webb was fully justified, both by 
preliminary experiment and by practical results, in ss tb 
the application of the principle and his system of compound loco- 
motives on the London and North-Western Railway as extensively 
as he did, and that in doing so he effected a distinct economy in 
his department, and neither caused the London and North- 
Western Railway any loss nor did the shareholders any injustice. 

As to his successors’ locomotives, the new powerful four wheels 
coupled bogie engines, I have nothing to say against them. I have 
had no practical experience of them other than travelling behind 
them and watching them at their work, but I should say they were 
thoroughly good engines, of satisfactorily simple design, and quite 
as heavy and powerful as any locomotive in this country needs to 
be. The six wheels coupled bogie passenger engines, of the 
MacIntosh type, I consider a mistake, like the rest of their kind, 
as the multiplication of large coupled wheels in a fast-running and 
heavy-working engin > is not conducive to efficiency or any sort of 
economy, and does not leave sufficient margin of brake horse-; ower 
for the work required to be done. Too much power is absorbed in 
the working of the engine itself. 

I must apologise for the length of this letter, Sir, and hope I may 
be excused for trespassing so much on your courtesy. F. A. L. 

Sir,—I must say I agree with your correspondent ‘‘ Lynx ” that 
it is a great pity any attempt should be made to justify the intro- 
duction of the three-cylinder compound engines on our premier 
railway. 

Speshing as a frequent passenger on the line, it was a marvel to 
me how the traffic department got through the ‘‘compound era” 
without serious loss of prestige. 

A very consistent policy of ‘‘double-heading” on all the prin- 
cipal —- was rightly adopted, as I can vouch for the fact, by 
repeated and exasperating experiences, that even with moderately 
weighted and timed trains the compounds often lost time badly. 
And I well remember one most aggravating delay on the curve 
outside Wolverhampton, when a ‘“‘ Dreadnought,” that had lost 
time steadily from Crewe apd was stopped by signal, was quite 
unable to move until a tank engine could be procured to assist 
her in. 

Very few, I think, will deny that Mr. Whale has done the right 
thing in relegating the whole of these most unsatisfactory machines 
t» their proper place——the scrap-heap; and though certain 
critics sneer at his new engines, and call them “glorified steam 
winches,” my very pe ring” | experiences behind them on the 
heaviest and fastest London-Manchester work leads me to think 
that they might very properly be called ‘‘glorified Dunalastairs,” 
and I don’t think higher praise’could be accorded to them. They 
are the best timekeepers in England. G. D. 8. 

Manchester, June 25th. 


PATENT LAW, 


Sir,—It must indeed be some consolation to find that Mr. Carp- 
mael and I are agreed upon one point, namely, that our corre- 
spondence has lasted long enough, but I cannot permit his 
misleading statements to close with an equally misleading 
summary. 

The three most essential points at issue are : 

(1) 1s our law for compulsory licences adequate and satisfactory / 

(2) Is the grant of compulsory licences preferable to compulsory 
working ¢ 

(3) Is it true that if this country introduces compulsory working 
it would be compelled to withdraw from the international union / 

I have fully dealt in a separate letter, published in your issue of 
Jung Ist, with points one and two ; permit me to add only a few 
words to point three. 

It is quite true that the Chambers’ resolution proposes that 
patents for inventions which are worked without, but not within, 
the United Kingdom should be revoked, subject to certain safe- 
guards for the protection of the owner of the patent, whether 
British or foreign. It is also true that, in effect, this resolution, 
if adopted, would chiefly concern foreign holders of British patents, 
but it is not in any way invidiously directed against foreigners. It 
wou'd in like way compel any holder of a British patent, whatever 
his nationality, to work it here if he worked it abroad. T need 
not reiterate the arguments ; the justico of the Chambers’ resolu- 
tion is self-evident. So far from its being true that the Cham- 
bers’ proposal would necessitate the withdrawal from the Union, 
I have shown in my letter published in THE ENGINEER of May 
18th that the Iaternational Union has actually provided for the 
forfeiture of ya‘ents not worked within a certain time. 

The resolution unanimously passed by the United Chambers 
of Commerce is miffcth more lenient to the foreign or British 
owner of a patent than the provision of the International Union. 
By the Chambers’ proposal a British patent cannot be forfeited 
within the whole legal term of a patent so long as it is not 
worked abroad. The working abroad is the test whether or not 
the owner of the patent has got over the initial difficulties of 
carrying out the invention. One effect of this correspondence, 
in which you have been good enough to allow the controver- 
sialists full scope, is that the whole ground has been thoroughly 
gone over, There is, however, one disadvantage to a weekly 
reader—an able dialectician, such as Mr. Carpmael, if left uncor- 
rected, is capable of making ‘‘the worse appear the better 
reason.” Necessary correction cannot appear until the next 


issue, whereas’the bane and its antidote ought to be taken at the 


same time. 

The Manchester Chamber of Commerce is therefore taking 
steps-to- publish-verbatim- proceedings: before Mr. Lloyd-George— 
and will include, Sir, with your permission, this correspondence— 
im pamphlet form, and its secretary will be glad to send a copy to 





any person who has been sufficiently interested to follow the 
controversy. IvAN LEVINSTEIN. 
Manchester, June 20th. 





BOILER EXPLOSIONS IN SINKING SHIPS. 


Sir,—In your issue of May 11th I noticed a letter on the prevail- 
ing fallacy that boilers under full head of steam explode when 
suddenly submerged in water, and the following may be of interest 
in support of your correspondent’s contention. In 1883 an old 
paddle steamer called the Yat-sai was generally overhauled and 
renovated, and was fitted with two new cylindrical boilers to carry 
40 1b. working pressure. I was invited as a guest for the trial trip 
of 39 miles out and back, but being very busy at the time prepar- 
ing for a trial trip of my own, T did not formzn one of the party. 
About half way on the outward run one of the boilers burst, 
blowing away the whole side of the vessel and the superstructure, 
together with all the guests and officers who were at lunch. 

As they sat at table each alternate one was killed. ‘The 
survivors, who were said to have been thrown 100 yards, except 
for shock were uninjured, and heard no sound of the explosion. 

It was abundantly proved that the explosion was in no way due 
to defects in the boiler, which had a high factor of safety in all 
parts, and it was understood at the time that the bursting pressure 
was fully 240 1b. 

The boilers were set very close — and the neighbouring 
boiler was absolutely uninjured, although it must have been 
immersed in a few seconds, 

When H.M.S. Victoria went down in the Levant, the sur- 
vivors reported that they heard the boilers explode. But she 
was under full speed at the time, and she turned turtle, so that 
when the water reached the fires the steam generated had no free 
exit, and would, therefore, but on a much larger scale, make much 
the same noises as are made by a boiler blowing off under water. 
I am sure no boiler explosion took place. 

I was once in the engine-room of a steamer that was very rapidly 
sinking and while the stokeholds were flooding. | She bad passed 
over a rock at full speed, cutting great holes in her bottom, and 
the sixteen fires had been pushed‘to the utmost. There was no 
explosion, but the fuss made by the water coming in sudden con- 
tact with 280 square feet of incandescent fuel might have led an 
outsider to describe it erroneously as such. 

Victoria, B.C., Canada, JAMES K. REBBECK, 

May 31st. Consulting Engineer. 





THE COMMERCIAL ORGANISATION OF ENGINEERING 
FACTORIES. 

Sir,—In Mr. Henry Spencer’s interesting article on the above 
in your issue of June 22nd, the method of drawing material from 
the stores by foremen’s requisition notes is not altogether satis- 
factory. The foreman in charge of a considerable number of men 
should spend his whole time in supervising their work, and in 
performing other duties which cannot be relegated to a sub- 
ordinate. A much better plan of obtaining the necessary material 
is to issue the requisitions and job cards for both material and 
labour from the shop manager’s office to the foreman showing the 
exact quantities required, the latter being obtained from the lists 
of parts; this method relieves. the foreman of all clerical work, 
excepting in cases of spoiled material, which must obviously be 
replaced by a special note. In this connection the system in 
vogue in several works for dealing with wasters consists of charging 
them to one of three accounts, entitled ‘‘ faulty design,” ‘‘ faulty 
material,” and “‘ bad workmanship,” which are placed before the 
works manager at stated intervals. -This plan has much to recom- 
mend it, as an excellent check is thereby had on the foremen, 
who are thus entirely debarred from drawing stores for works 
order numbers. 

Another point in Mr. Spencer’s paper is the method of manu- 
fa:turing finished parts in batches without due regard to the 
number of cars on order. If the latter are only being made for 
customers in a small way this plan is unavoidable; but in large 
works, where all orders are or should be for stock, batches of 
finished parts should exactly suit the requirements of the shops 
for stock car orders, with slight additions to cover breakages in 
some cases, 

If this rule be departed from in manufacturing motor cars, 
which are continually being improved in design, the undertaking 
will be saddled sooner or later with numbers of obsolete parts 
which must either be scrapped or worked into cars specially 
designed to use them in. 


Ipswich, June 26th. W. O. HorsNnaiLi, A.M.I1. Mech. E. 





IRISH LIGHT RAILWAYS. 


Sir, —I think the writer of the paragraph on Donegal 3ft. gauge 
railways in your last issue was not sufficiently acquainted with his 
subject. To deal first with insufficient maintenance, I am not 
concerned to defend the northern line farther than to say that 
what one man calls penuriousness another man calls wise economy, 
and it is often an open question which is which. 

With regard, however, to the southern line, I really must point 
blank deny that there are dirty engines with leaky joints to be 
seen on it. 

Moreover, there is really no excuse for and no existence of in- 
sufficient maintenance of the State lines even if the Board of 
Works would permit it, because the company did not expend the 
capital, and cannot, therefore, expect a return on it ; and as far 
as the southern company is concerned, on the Donegal to Killybegs 
portion they are indemnified against loss by portions of the county, 
and on the Stranorlar to Glenties there has usually been a small 
profit on the working. Further, both the northern and thesouthern 
companies are dividend paying lines. 

With a good deal of the latter part of your article I am in agree- 
ment, especially as to the cost of complying with the requirements 
of the Board of Trade. On the other hand, the idea of making a 
road, even through the mountain districts, without fences would 
be quite impracticable, and any attempt to make an unfenced line 
through the populous parts would have had to be carried out under 
police protection. 

With regard to train mileage, it is much more difficult to reduce 
with profit than a stranger passing through the country would 
think ; and though one goods train a day each way would do all 
the work, you would lose all your passenger traffic except long- 
distance fares, for people in this country will walk long distances 
to save two or three pence. 

Probably one goods train a day and more frequent steam motor 
service for passenger, parcel, and mail traffic would be more to the 
point. THE CHAIRMAN OF THE DongGAL Ry. Co. 

June 28th. 





RAIL MOTOR SERVICES, 


Sir,—I note with satisfaction, which not a few of your readers 
will share with me, that a rail motor service connects Belmont 
with West Croydon. Would it be asking too much of the London, 
Brighton, and South Coast Railway to inaugurate a like benefit to 
the public between Seaford and Lewes, with halts at Iford and 
Piddinghoe? These halts might be connected to the towns named 
after them by ferries, and these ferries ought to find employment 
for superannuated London, Brighton, and South Coast Railway 
Company’s servants. A half-hourly service betwixt Seaford and 
Lewes would be as greatly appreciated as an hourly one between 
Hastings and Ashford would be if the South-Eastern Railway 
Company thought fit to benefit the public in that locality, where a 
rail motor service would be an unspeakable boon. 

Folkestone, June 16th. HENRY JAMES, 

P.S.—How niuch longer will it be before the entente cordiale is 
realised sufficiently to allow of the Franco-English submarine 


tunnel being made? 





AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 13th, 1906. 


Crop reports just published to-day by the Government show the 
prospective wheat supply at 713,399,000 bushels. These figures 
have been exceeded only once, namely, in 1901, when the produe- 
tion was 748,460,C00 bushels. Other cereal crops are similarly 
abundant. Advicés from the south are also quite favourable as to 
cotton. Such conditions as these are naturally having a favourable 
influence upon general trade conditions. 

The steel industry is still feeling the influence of a heavy demand 
all along the line. Announcement has been very recently made 
through the United States Steel Corporation of this city of the 
purchase by various interests of some 250,000 tons of Bessemer pig 
for use during the latter part of the year. Quite a number of rail 
contracts have also been reported from the same source, some of 
these contracts running into very large figures, and nearly all for 
next year’s delivery. The reason for this activity and the accora- 
panying demand for basic and Bessemer pig is due in large measure 
to a feeling of alarm among the larger producers of rails and shapes 
that the supply of raw material is iikely to run short during the 
next six or eight months. In addition to this, there has been some 
difficulty in Bessemer furnaces obtaining a prompt supply of ore. 
A good many of the furnaces have been running so long without 
stoppage for repairs that they will soon be obliged to blow out, 
and this means a material decrease in the supply, and just at a 
time when the trade can ill afford to encounter a deficiency. 
The situation is critical in a measure on account of the almost 
unexpected presentation of extensive requirements for crude and 
finished material from sources of demand that were not anticipated. 
A great many enterprises are springing up, and the first intimation 
of the situation is inquiry from those promoters who desire 
material of various kinds furnished at dates between September 
and the following six or nine months. In this way the market is 
kept in an agitated condition, and prices, instead of showing any 
tendency downward, are destined to remain about where they 
are. There is an excellent demand for foundry irons for special 
purposes by hardware founders, agricultural and implement 
manufacturers, makers of special machinery and general jobbing 
houses. 

The recent advices concerning copper from Montana are that 
the increase in production this year over last is about 20 per cent., 
and that the production of copper in all sections is at the rate of 
90,000,000 Ib. per month. Adding to this the imports, it brings 
the total available supply proper to about 108,000,000 lb. per 
month. The average export of copper, so far this year, has been 
16,509,000 tons monthly, and the domestic consuiaption has been 
at the rate of 30,000 tons monthly. The total supply has exceeded 
the coal consumption since the first of the year by upwards of 
25,000 tons. It is a question how long the accumulation of copper 
will continue in the face of such circumstances. Copper con- 
sumers have been looking for a deeline for the reasons mentioned ; 
but the buying up and holding of copper has thus far served to 
maintain prices, which at present arefor August and September 
delivery 18} cents for electrolitic. 


New York, June 20th. 

The entire steel market is in a very satisfactory condition, and a 
heavy demand is being developed day by day from all parts of the 
country. A great many new enterprises are coming to the surface, 
and tle promoters of these enterprises are anxious te obtain 
material as rapidly as possible in order to prosecute work during 
the last half of the year. The pig iron output for the current year, 
it is now estimated, will reach close to 25,000,000 tons. The 
demand for May was unprecedented, and it is believed that this 
demand is partly due to the knowledge that quite a number of 
blast furnaces would blow out and remain out for several weeks. 
Quite a number have blown out within the past week, and a number 
will blow out within the next few days. During the past week the 
highest price for the year in pig iron was reached, and to-day’s 
indications are that basicand Bessemer will go a little higher. The 
Cambrian Steel Company has contracted for 90,000 tons; the 
Republic Iron and Steel Company for 60,000 tons. The belief is 
that the larger concerns are stocking up for future emergencies. 
The steel billet raarket is very strong, and salés have been made 
for large lots at 27 -iols. at Pittsburg and 28 dols. for open hearth. 
Large orders for corrugated iron roofing are coming from San 
Francisco. Plate iron has received a stimulus from the announce- 
ment that the American Shipbuilding Company has undertaken to 
construct ten large Lake vessels. Contracts have already been 
placed for two of them. The bar iron market is also active as well 
as the sheet iron department, and the mills are running full time 
and are unable to accumulate any material. 

The Western implement interests are still buying freely of 
various kinds of steel, and the large engineering plants are also 
extending their engagements, and are purchasing special brands of 
iron for which they are glad to pay full prices. ‘The fuel market 
is active, and the entire coke production is moving into consump- 
tive channels as rapidly as cars can be loaded. The copper market 
is without special interest, excepting that there was a break in 
prices due to London advices. The total exports for the first 
seventeen days of June are 10,885 tons. A good deal of copper 
development is in progress throughout the Western mining section. 
It is certain that the domestic copper supply will be materially 
increased within the next few months. - These sources of supply 
are under independent control. The lead market is quiet at 5-90, 
and spelter is selling at 6-15. The rumours are again renewed 
that certain large consumers of steel will p'ace orders for supplies 
during the month of July, and there are some reasons for attaching 
importance to them. The producing interests are content with 
the situation as it is, as the mills are overloaded with orders, and 
the current requirements from small buyers will be sufficient to 
absorb their entire spare capacity. 








Tue work of extending the Freycinet Docks at Dun- 
kirk, authorised by the law of December 24th, 1903, has been com- 
menced. The work comprises the lengthening of the existing dock 
accommodation by abouta mile of quays. This has necessitated the 
cutting of the fortifications on the western side of the town, which 
has been begun, and as the docks will occupy the site of maritime 
goods sidings of the Northern Railway it is intended to remove the 
fortifications to about 1} miles distance, which will then leave 
space for further docks, 


ConTRACTS.—We are informed that the North-Eastern Railway 
Company has ap an order for two 30-ton chain-testing machines 
with Messrs. W. and T. Avery, Limited, of the Soho Foundry, 
Birmingham. This firm has alsosecured an order from the Mersey 
Dock and Harbour Board for two 30-ton improved railway weigh- 
bridges, sufficiently strong to allow of a 60-ton locomotive passing 
over.—The Mirrlees Watson Company has recently secured a 
number of important contracts for independent. condensing plant, 
including the following :—A surface condensing plant to work in 
connection with a 3000-kilowatt Willans turbine for City of Leeds 
electric lighting station ; an elevated self-draining counter-current 
jet condensing plant, dealing with 80,000]b. of steam per hour, 
for the Dalzell Steel Works, Motherwell—Messrs. David Colville 
and Sons, Limited.—The Leyton Council have accepted the tender 
of Messrs. Helliwetl and Co., Limited, of Brighouse, Yorkshire, 
for the glazing required to their new car sheds, the glazing to be 
on their “‘ Perfection” system. The same company has also in 
hand the glazing for the extensions to the power station. Messrs. 
William Simons and Co., of Renfrew, have_received an order from 
the Crown Agents to construct a 1200-ton twin-screw sand pump 
hopper dredger, fitted with special appliances for dredging the bar 
at Lagos, West Coast of Africa, 


arenas renee emcee 





662 


THE ENGINEER 


JUNE 29, 1906 





—. 





PORT IMPROVEMENTS AT HARTLEPOOL. 


For many years the port of Hartlepool, well known for its 
imports of timber and iron ore, exports of coal, and the pro- 
duct of its shipbuilding yards, has held a high place among 
British seaports. The ever-increasing tonnage of modern 


ships, however, and the demand of traders and shipbuilders | 
for greater facilities and accommodation, have caused the | 


North-Eastern Railway Company and the Port and Harbour 
Commission—the two bodies which jointly control the port— 
to embark on an extensive policy of harbour improvement. 
The preliminaries for this work have already commenced. 
The railway company is now engaged in dredging the old 
harbour, which will eventually be deepened to 24ft. at low 
water of spring tides. The old-fashioned coal spouts between 
the old harbour and the Victoria Dock have been removed, 
end the quay is being set back and reconstructed so that the 
iargest vessels can lie alongside at all states of the tide, and 
can be quickly coaled by hydraulic coal hoists of the most 
modern description. An entrance, SOft. wide, spanned by a 
swing bridge, is to be cut through the existing fish quay into 
the mud flat known as the Slake, which will be converted into 
a tidal basin of some 123 acres in extent, having a depth at 
low water of spring tides of 24ft. Accommodation will be 
found for fishing craft at a new fish quay of over 600ft. in 


length at the north-east corner of this basin, adjoining the | 


main road and the railway. On the south side of the basin 
wiil be a quay of over 800ft. in length, where new ships of the 
largest dimensions can be fitted with engines, boilers, and 
machinery. A new entrance, 70ft. wide, with hydraulically 
operated gates and a depth of 30ft. on the sill, will be made 
into the North Basin, in order that the largest class of cargo 
vessels may be admitted to the docks. The company’s exist- 
ing graving dock of 570ft. in length will also be widened and 
generally improved. 

The Port and Harbour Commissioners on their part, acting 
on the advice of their engineer, Mr. J. D. Howkins, have 
decided to deepen the entrance channel to the port from its 
present depth of about 13ft. at low water of spring tides toa 
minimum of 18ft. at the inner end and 20ft. at the outer. 
As the rise of spring tides is 15ft., the depth at high-water 
will thus be from 33ft. to 35ft. For this purpose they have 
added to their existing dredging plant by the purchase of a 
new dredger and steam hopper barge. The dredger named 
‘‘ Hartness,’’ an illustration of which is given below, has 
just been completed at the yard of Messrs. Fleming and 
Ferguson, Limited, of Paisley, to the requirements of the 
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longth, 160ft. overall; beam, 30ft.; and moulded depth, 12ft. 
Steam at 1201b. pressure is supplied by two single-ended 
marine boilers of 9ft. 6in. diameter by 8ft. 6in. long toa 
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HART LEPIOL DOCKS 


C»mmissioners’ engineer. She is of the barge-loading, self- 


propelling type, and is capable*of a minimum output of 600 


compound inverted surface-condensing engine, 
cylinders of 20in. and 40in. diameter by 24in. stroke. 


The 


having 


| to cut and deliver clay, and can. be run at a speed of either 

| 18 or 14 per minute. Two powerful steam winches are fitted 

| at bow and stern for operating the mooring chains. The 

| shoots are also worked by steam power, and the ladder is 
served by a powerful two-cylinder hoisting engine. 

The steam hopper barge, built by Messrs. J. T. Eltring- 
ham and Co., and engined by Messrs. Hepple and Co., both 
f South Shields, is a twin-screw vessel of 127ft. by 29ft. by 

| L2ft. Her hopper capacity, exclusive of coamings, is 500 

| ions, and her speed 9 knots. The hopper doors are lowered 

| nd raised by powerful steam winches, and a winch is also 
itted forward for lifting chains and anchors and laying 
noorings. A view of this vessel is also given below, and an 
¢ngraving of her engines above. 

It is anticipated that with the dredging plant now avail- 
| able the required depth in the Commissioners’ channel will 
| be obtained in a couple of years. Dredging operations will 
| then be directed to still further widening and improving the 

channel. A drawing of the port showing the old and new 
works is given herewith, 





NEW FIFESHIRE RAILWAY. 


A B11 for the construction of what is named the Newburgh 
and North of Fife Railway was obtained as long ago as 1897, 
but owing largely to the position of railways generally during 

| che succeeding years, nothing was done till recently towards 
| raising the money necessary for making the line. Now, 
however, contracts for the construction of the railway have 
been let, and the work will be proceeded with at once. The 
new railway will open up one of the most attractive parts of 
Fife to the public of Dundee, Perth, and intervening places 
on the south side of the river Tay. It commences by the 
junction with the North British main line at Glenburnie, and 
passes through the villages of Lindores and Kilmany. It 
then follows the line of the Motray Water and joins the 
| North British main line to Aberdeen at St. Fort Station. At 
this end there is a loop line turning south towards Leuchars 
| and St. Andrews. This loop is made so as to afford through 
communication from the West and North of Scotland to St. 
| Andrews and the east of Fife district. In addition to the 
| advantages which will be derived from the line by those 
| resident in the district, its construction will provide a direct 
| through route from Perth and places north and west of it 
| with Dundee, Broughty Ferry, Monifieth, Carnoustie, 
Arbroath, and Montrose on the East Coast, as well as St. 
| Andrews and the East Fife Coast, without the drawback 
| which at present exists at Dundee through passengers having 
| to go from the west to the east station. By its construction 
| the last link in a continuous line of'railway from the north 
of Aberdeenshire to Berwick along the East Coast will be 
supplied. This line, which is twelve miles long, is being 
| constructed by a separate company, and is to be worked by 


tons per hour at a depth of 40ft. Her dimensions are— | buckets are of 16 cubic feet capacity, are specially designed ' the North British Railway Company under agreement. 
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POLLOCK AND MACNAB, LIMITED, BREDBURY 


BORING MACHINE 
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HORIZONTAL BORING MACHINE. 


A BORING machine designed and made by Pollock and 
Macnab, Limited, Bredbury, near Manchester, for machining 
cvlinders, stern frames, &c., forms the subject of the illustration 
above. The driving head is actuated by a three-speed cone 
through worm gear on a sleeve, through which the boring bar 
travels, the sleeve being carried in two journals, with loose caps. 
The travelling head is mounted on the bar, and is moved 
along by a screw and nut, the screw extending the whole 
length of the bar. The head can be moved along by a hand 
wheel, or by power through feed wheels. Two facing heads, 
each having two tool-boxes, are provided. The facing t¢ 
are fed to and from the centre of the spindle by star wheels or 
by hand for setting in the usual way, and a hand setting up 
motion for adjusting the depth of cut without having to 
move the tools in the tool-boxes is provided. The boring 
head has square holes, in which cutting tools are held by set 
screws. The bar is of mildesteel ; the feed screw lies in a slot, 
which serves also to drive the boring head and the two facing 
heads. A rack is cut on the circumference of the boring bar 
for adjusting by hand by means of the pinion fixed to the 
main worm driving wheel. The bar is carried ina sleeve in 
the loose headstock. The base-plate is 10ft. long over all by 
3ft. Gin. wide by Yin. deep, with T-slots and barring holes 
the slots being planed out and under-cut for easy adjustment 
of the holding-down bolts. The maximum distance between 
the two facing heads is 3ft. 6in.; the diameter of boring bar, 
Tin.; its length over all, 10ft.; the largest cone is 20in. 
diameter by 4in. broad. This machine, which one of 
several sizes, will bore 3ft. 6in. long; the feeds vary between 
tand 35 per inch, and the maximum gear ratio is 45 to 1. 





y 


AMERICAN ENGINEERING NEWS. 


Bascule bridges.—In_ bascule bridges of the trunnion type, 
revolving on fixed bearings, a deep tail pit extending below 
the water line is almost invariably required to receive th« 
counterweight arm, and this not only adds considerably to 
the cost of foundation and masonry work, but is difficult to 
make water-tight, and is more or less of a nuisance. In 
the Strauss design of bascule bridge, which has been adopted 
in several cases in the United States, the tail pit does not 
extend to the water line. This is effected by making *the 
counterweight separate from the tail ends of the trusses, and 
supporting it from the trusses by a system of hinged links, so 
that the movement is in practically a parabolic curve, and 
the counterweight box remains all the time in a horizontal 
position. It may be built with the counterweight beneath or 
above the bridge. In the former case the tail ends of the 
trusses are carried under the floor of the fixed approach, and 
between them is hung the rectangular counterweight box, 
which is usually shallow, but wide and long. In the latter 
case the box is deep and narrow, and often placed excentri- 
cally in relation to the supporting tail pins. When the bridge 
is lowered the counterweight is above the headway clearance 
line; when the bridge is open the counterweight is within a 
short distance of the pavement of the approach. This latter 
arrangement has been adopted in the new Knippel bridge at 
Copenhagen, Denmark, where the counterweight will move 
between the towers of ornamental entrance gateways or portals 

A large rock-crushing plant.—A large stone-crushing plant, 
with a capacity of 7000 tons of product per day of ten hours, 
and operated entirely by electricity, has recently been built 
at Little Falls. The larger stone will be used for roads, 
railway ballast, concrete, &c., and the dust and fine screen- 
ings will be used in making cement bricks and concrete 
blocks at a plant operated by the stone comipany. . The 
crusher is of the McCully vertical gyratory type, the gyrating 
shaft weighing about 9 tons, and the weight of the entire 
machine being about 110 tons; its height is 25ft. It has 
three feed openings 2ft. wide and 5}ft. long, so that it will 
take in stones of practically any size that may be fed to it, 





and it will be fed direct by small trucks from the quarry. | 


The stone is delivered from the main crusher mainly as 5in. 


cubes, and falls upon a belt conveyor 32in. wide and 25ft. | 


long, which delivers it to an inclined bucket conveyor or lift 
60ft. long, from which it is discharged into two revolving 
perforated screens. These screens are 5ft. diameter and 15ft. 
long, supported by bearing rollers at the receiving end and at 
the middle. The discharge end is free. The rejections from 
these screens pass to four smaller crushers, the product from 
which is delivered into the conveyor, which again discharges 
it into the screens. The stone passing through the perfora- 
tions of these screens falls upon a belt conveyor, and is 
delivered to two 35ft. sizing screens, from which it is delivered 
to the storage bins, which are 117ft. by 34ft. and 30ft. deep. 
with a capacity for 4500 cubic yards. These bins are built of 
reinforced concrete. The crusher is driven at a speed of 350 
revolutions at the main shaft, giving 135 revolutions of the 
gyrating shaft; for the full capacity of 700 tons per hour it 
requires about 175 horse-power. , 

Geared locomotives.—The Chesapeake and Ohio Railway, 


is using six geared locomotives of the Shay type for 
steep-grade branches to mines. A three-cylinder vertical 
engine at one side of the fire-box drives a crank shaft 


connected by flexible sleeve couplings with shafts or bogies 
under the boiler and coal bunker, and on two bogies unde 
the tender. These shafts have bevel pinions gearing with 
bevel wheels bolted to the faces of the bogie wheels. Ths 
total tractive effort is 53,0001b., and the principal dimensions 
are as follows: 


Cylinders, three... 17in. by 18in. 


Cylinder volume eae wa ee 7-09 cu. ft. 
Wheels, engine and tender 3ft. 10in. 
Wheel base of each bogie 5ft. 4in. 
Wheel base of engine ia ee be 34ft. din. 
Wheel base of engine and tender. . 58ft. 4in. 
Lemetn Overall... «sce te ce 7Oft. Gin. 
Boiler diameter... .. ft. 2in. 
Steam pressure .. .. <~ 2a SO 
‘ire-box Oft. Gin. by 5ft. 14in. 





6ft. 104in, 


e-box, depth at TY rs 
6ft. jin. 


Fire-box, depth at back 









Tubes: number, 3 13ft. Gin. 
Heating surfs 180 sq. ft. 
Heating surfs ‘* 2220 sq. ft. 
Heating surf: total 2400 sq. ft. 
Grate surface {84 sq. ft. 
Coal in engine bunker 9 tons 
Water in tender tank 8000 gallons 
Yeight on front bogie of engine 474 tons 
Weight on rear bogie of engine 46 tons 


Weight 
Weight 


on front bogie of tender 
on rear bogie of tender 
Weight of engine : 
Weight of tender = ‘ 
Weight of engine and tender 
Electric rack-rail haulage in mines.—The Donohoe coal 
mines have a rack-rail and cog-wheel system of underground 
haulage, operated by electric locomotives. The haulage ways 
are lighted by electricity, and the pumping is done by 
electrically-driven triplex and centrifugal pumps. There are 





71 tons 
1644 tons 


five main entries, the middle entry being the main air 
course, with haulage-way and air-way on each side. The 


entries follow the line of dip, and from them on each side at 
500ft. intervals are face entries driven on the level. This 
arrangement gives a large tonnage of output per horse used 
in gathering, while all uphill hauling is done by the electric 
locomotives. The main haulage-way is 3000ft. long, with 
gradients of 1 in 42 to 1 in 25, although originally there were 
gradients as steep aslin13. The five entries have a total 
length of about 10,000ft. The locomotives run into side 
entries to partings at which loaded trips are gathered by 
horses. As these increase and cause inconveniently large 
hauls for the horses the rack-rail permanent way is extended, 
using worn out material from the mmfain haulage lines, these 
side entries being level. 
lamp, which is lighted by a switch when a trip in the entry 
is ready for the locomotive. The voltage used is 250, and 
there are two four-axle locomotives of 160 horse-power. The 
rack is between the rails, and is a slotted plate with its sides 
sandwiched between ‘two timbers, leaving only an opening 
wide enough for the collecting cog-wheel on the locomotive, 
the rack-rail being the conductor. In one test thirty-five 
trips were hauled from seven entries, with a total of 828 
wagons or 93 tons per trip. The total distance travelled by 
the engine was 40 miles, and the total load was about 3100 
tons, of which the coal itself represented about 1900 tons. 


| moulded, 


At each entry is a coloured electric | 


STEAMER FOR LAKE VICTORIA | NYANZA. 


seas bess, 

THERE has recently been shipped to Mombassa from™the 
yard of Bow, McLachlan and Co., Limited, Paisley, a’new 
steel twin-screw steamer named the Clement Hill, which is 














BOW OF THE CLEMENT HILL 

intended for service on Lake Victoria Nyanza. This vessel, 
drawings of which are given on the next page, has been con- 
structed to the order of the Crown Agents for the Colonies 
from designs by Messrs. Rendel and Robertson. Her principal 
dimensions are—length over all, 232ft.; length between 
perpendiculars, 220ft.; breadth moulded, 32ft. 3in.; depth 
10ft. The propelling machinery fitted is of the 




















STERN OF THE CLEMENT HILL 


| twin-screw triple-expansion surface-condensing type, which is 
| supplied with steam by three horizontal return-tube boilers. 
| The vessel is fully equipped with up-to-date appliances for 
| the expeditious handling of cargo, and is also provided with 
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TWIN-SCREW STEAMER FOR LAKE VICTORIA NYANZA 


BOW, McLACHLAN AND CO,, LIMITED, PAISLEY, BUILDERS 
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accommodation for first and second-class passengers, and for 
natives. The first-class accommodation is of a complete 
nature in anticipation of increased passenger traffic on the 
lake when the new Cape to Cairo Railway is completed. 

Electric light is fitted throughout the steamer, the engines 
and dynamo, &c., being of the builders’ own make, and the 
saloons and cabins are equipped with an installation of 
electrically-driven fans for ventilating purposes. The engrav- 
ings on the previous page show the vessel erected complete in 
the yard of the builders, where she was put through a 
successful steam trial. After being suitably marked for 
xe-erection at the lake side the vessel was taken to pieces, 
packed and shipped on board an export steamer to Port 
Kilindini, and from there she will be conveyed to the lake 
side over the Uganda Railway. This is the third steamer by 
the same builders for service on the lake, the two former 
being named the Winifred and the Sybil. 
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THE IRON, COAL, AND GENERAL TRADES | 
OF BIRMINGHAM, WOLVERHAMPTON, AND | 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Raw Iron Trade. 

IN pig iron the only relief to the surrounding weakness is 
seen in respect of Lincolnshire qualities. Foundry and forge sorts 
of this material have been this week officially advanced 1s. 6d. per 
ton, and basic iron 2s. per ton. The minimum official price, free 
on rail, is now as follows :—Foundry iron, 62s. 6d.; forge iron, 50s. ; 
and basic iron, 53s. per ton. 


Black and Galvanised Sheets. 

The galvanisers are decidedly busier than a while ago, and 
the effect is witnessed in activity at the black sheet iron mills. 
Tronmasters in this branch are much better occupied, and a hopeful 
view is taken of the future. Quotationsare firmer, and £7 17s. 6d. 
to £8 is now obtainable for sheets of 24 w.g., while material of 
20 w.g. is £7 15s. to £7 17s. 6d., and of 27 and 28 w.g. £8 10s. to 
£8 12s, 6d. The Galvanised Iron Association report that there are | 
plenty of orders, and prices are strong ; £12 10s. to £12 12s. 6d. | 
is being got for galvanised corrugated ‘ doubles.” 


Revival Needed in Bar Iron. 

Revival is greatly needed in the unmarked bar trade. 
Demand from various causes has dropped off very much in this | 
branch, and the competition for orders has brought prices down to 
a very low level. Improvement is promised after the quarterly | 
meeting, which is fixed for July 12th, but it is at present difficult | 
to see where it is to come from. Quotations are £6 5s. to £6 10s. | 
per ton. There is a steady trade in marked Staffordshire bars, on 
the £9 basis for chain and anchor making, Admiralty work, and 
other purposes. Second grade best bars are £8. North Stafford- 
shire bars keep at £7 5s., with a steady trade. Hoop iron of South 
Staffordshire make is £7 15s., and gas tube strip £6 12s. 6d. to 
£6 15s, per ton. 


Steel Trade Good. 
Steel occupies a sound position, and buyers have to be very | 
pressing to obtain supplies, so busy are producers. The buyers | 


® 





| 
| 
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| manufactures to complete native producing. 


| The bridge-building yards are in regular employment. 


| during recent years. 
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Mild steel bars are quoted £7 10s. to £7 15s.; engineering angles, 
£6 15s, to £7 ; and girder plates, £7 10s. to £7 15s. 


Steel Rails. 


Steel masters are watching with mixed feelings the infor- 
mation concerning the continued development of Canada’s steel 
rail works for the supply of her own needs. Cable advices this 
week from America state that, owing to the pressure at American 
rail mills, heavy contracts for rails have just gone to Canada, 
where the works in Nova Scotia and Ontario are developing into 
big producers. The important contracts for steel rails required in 
the construction of the Grand Trunk Pacific Railway, which have 
just been divided by the Canadian Government between the 
Dominion Iron and Steel Company, Sidney, Cape Breton, and 
the Tron Company at Sault St. Marie, mark the transition in 
Canada from dependence upon British, American, or Continental 
Already Canada is 


| manufacturing rails at the rate of 350,000 tons per annum. This 


| large quantity for so young a country may be increased indefin- 
| ately, it is stated. y 
from travelling in the Dominion states this week, locally, that | 
British railmakers need not much longer anticipate any consider- | 
If English makers desire to participate | 


An engineering expert, who has just returned 


able market in Canada. 
in the passing ‘‘ boom,” this authority pronounces that their only 


course is to imitate American enterprise, and establish branch | 


steel works in Canada itself. 


Engineering. 


The engineering trades in Birmingham and district con- 
tinue under considerable pressure for the execution of orders, as 
they have been since the year commenced. The railway wagon- 


| building shops are being worked to their fullest capacity, night 


shifts having been requisitioned at some concerns. Good orders 
for wagons are forthcoming both from this country and abroad. 


be remembered in this connection, too, that improvements in their 
equipment and economy have materially enlarged their output 
The different departments of the machinery 
Many of the leading machinists are 


trades are mostly busy. 
Makers of 


running plant overtime to keep pace with the demand. 
suction gas plants are in steady occupation. 


Tin. 


Birmingham manufacturers who have been inconvenienced 
by the advances in the metal market are very curious concerning a 


| question which is to be asked of the President of the Board of 


Trade in Parliament next week by Mr. William Field. The 
President is to be asked “if he is aware that owing to 
American gambling in warrants in tin in London a corner was 
lately formed, and the price artificially raised to £203 per ton.” 
Loss to British manufacturers in Birmingham, the Midlands, and 
South Wales is alleged. Further, the President is to be asked 
‘whether he is aware that owing to the action of a bear clique in 
London, the corner has now collapsed, and that the price has 
aiready declined in a state of panic some £30 per ton, or to £174, 
thereby again jeopardising the whole trade?” The reply of Mr. 
Lloyd-George will be awaited with interest. Mr. Field wants the 
Government to prevent a recurrence of the gambling, but it is a 
foregone conclusion that they can do nothing. 


Profit Sharing. 
A profit-sharing scheme is in operation at Stafford,in the 


It has to | 
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NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, June 2Sth. 


The Engineering Outlook. 

FROM a conversation with the leading member of a large 
engineering firm in the Manchester district, we gathered that there 
is great briskness in most departments of this important industry. 
There is, however, an undercurrent of discontent amongst the men 
with the present conditions of labour, and in common with artisans 
in other trades, they are agitating for an advance of wages, and 
even a rescission of former agreements for the regulation of a 
and other points at present dealt with by arbitration. No doubt 
there is much to be said on both sides—-by the men, that the pre- 
sent busy state of trade warrants a substantial advance in 

| wages ; on the part of the employers, that competition is exceed- 
| ingly keen, and that orders are obtainable only by exercise of the 
utmost economy in production, &c. A conference will be held, 
when the points involved will be fully discussed, and it is to 
| be hoped, in the interests of all concerned, that an amicable and 
mutually advantageous understanding may be arrived at. 


The Pig Iron Position. 

While there has been little or no change to record on the 
week, the position of pig iron remains very uncertain. There are 
| many who think that the present lull is only of a temporary 
| character, while others of the ‘‘ bear” order are very pessimistic. 
| Having made searching inquiries, we should be inclined to say that, 
| having in view the continuance of heavy shipments and the small 
| quantity going into stock, matters should improve rather than 
| otherwise. Amongst consumers here there is no disposition to 
| speculate, and practically they only cover immediate wants. The 
fact of the premium which has been asked for Lincolnshire foundry 
and forge iron was confirmed at the Saturday’s meeting, coupled 
with a certain stiffness amongst English makers, points to a better 
state of things. On the other hand, Scotch pig, as also hematite, 
has given way by about 6d. per ton, and in second hands iron is 
being offered at under makers’ rates. June, of course, is always a 
bad month, and this should be taken into consideration in estimat- 

ing the various factors which go to make up the position. 


Finished Iron. 


Merchants report a very level trade passing, Bar makers 
in the district adhere to their quotations, and are well booked 
forward, 


Steel and Semi Products. 
Billets remain very steady, and there is a fair demand for 


| 
| 
| 
| 
| 
| 
| 
| 


plates. 


Manufactured Copper. 

Last week’s reduction in sheets does not seem to havo 
given any stimulus to the demand, and there is also very limited 

inquiry for both copper and brass tubes. The way in which raw 

copper was rushed up has been followed by a reaction, and buyers 

are holding off in anticipation of lower prices, 


Sheet Lead. 
Steady and unchanged. 

Quotations, | 
Pig iron: Lancashire No. 3 foundry, 61s.; Lincolnshire, 


i.) 


56s. to . 6d.; . Derbyshire, 57s, 6d.; Staffordshire, 
Middlesbrough, open brands,’ 59s. 4d. to 50s. 8d. Scotch: Gart- 


have little to complain about, however, on the score of price. Steel | gas and electric lighting departments of the Corporation, and the 
makers, probably warned by preyious experience anent foreign | clerks and.workmen of the gas department have:just received a 
competition, are not taking undue advantage of the present bonus for the past year representing.74 per cent. on their wages, 
buoyancy of demand to advance pricés of rolled material. In ‘this | and the same classes of labour in ‘the electric lighting department 
they are wise. The rise in finished steel has been very small. | have received a 64 per cent. bonus. 







sherrie, 63s. 6d. to 63s, 94.; Glengarnock, 61s. 6d. to 61s. 9d.; 
gg i: 61s. ; a 60s. 6d., delivered Manchester: 

est Coast hematite, 65s. 3d., f.o.t.; East “Coast ditto, 
6d. Scotch, delivered Heysham: Gartsherrie; 
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62s. 6d. to 62s. 9d.; Glengarnock, 503s. 6d. to 59s. 9d. ; 
Eglinton, 59s.; Dalmellington, 58s, 6d. Delivered Preston : Gart- 
sherrie, 62s. 6d. to 62s. 9d.; Glengarnock, 603. 6d. to 60s. 9d.; 
Eglinton, 60s.; Dalmellington, 593. 6d. Finished iron: Bars, 
£7 58.3; hoops, £7 17s. 6d.; sheets, £8 7s. 6d. to £8 12s, 6d. Steel ; 
Bars, £7 5s.; hoops, £7 15s.; boiler plates (official), £8 12s. 6d.; 
lates for tank, girder, and bridge work, £7 7s. 6d. to £7 12s. 6d.; 
English billets, £5 7s. 6d. to £5 15s.; sheets, £8 17s. 6d. Copper: 
Sheets, £96 per ton; seamless copper tubes, 11fd.; brazed ditto, 
11}d.; seamless brass tubes, 94d.; condenser, 10hd.; brazed brass 
tubes, 104d. to 103d.; rolled brass, 8$d. to 9d.; brass wire, 8d. to 
Od. per lb, Sheet lead, £19 15s. per ton. 


Lancashire Coal Trade. 

Short time is becoming general owing to the limited 
demand for house and shipping coal, and this causes a scarcity of 
slack and engine fuel generally. Meantime, prices tend in buyers’ 
favour, although colliery owners, in most cases, adhere to official 
rates. Ordinary quotations are: Best coal, for domestic purposes, 
13s. to 14s.; seconds, 12s, to 12s. 6d.; common, 9s. to 10s.; best 
engine fuel, 8s. 2d. to 8s, 1ld.; steam and forge coal, best, 83. 84. 
to 9s. 3d.; best slack, 7s. to 7s. 6d.; medium, 6s, 5d. to 7s. 2d.; 
common, 5s, 5d. to 6s, 2d., at the pit; screened coal, 10s. to 
10s. 3d.; unscreened, 9s, 6d. to 9s, 9d., delivered Manchester Ship 
Canal. 


BARROW-IN-FURNESS, June 28th. 
Hematites. 

The hematite market remains remarkably active, seeing 
that general indications foreshadow a reductivn of business, by the 
falling off in the demand from the chief sources of consumption— 
steel raiis and steel plates. Makers are, however, very busy, and 
are well sold forward. They are producing as much iron as is 
possible with the plant they have available, and it is all going into 
consumption. Further than this, 1126 tons have been cleared out 
of warrant stock this week, and there is now on hand 74,145 tons. 
Makers hold comparatively small stocks. There are 38 furnaces 
in blast, and it is intended to put one or two charcoal furnaces in 
blast at an early date, but it is thought probable first of all that 
one or two of the furnaces now producing hematite iron will either 
be blown out or damped down at an early date, and, secondly, that 
prices will be easier before long. This prospect is doubtless keep- 
ing back some prospective business, and it is quite probable when 
lower values are reached a better demand will spring up from the 
users of iron in the steel trade who stand the chance of getting 
new orders if they can submit lower prices for rails and plates. 
Some good sales of ferro-manganese and spiegeleisen are reported, 
and in a short time the Workington Iron Company will enter the 
market with spelter produced from the dust which accumulates in 
the flues connected with furnaces engaged in the production of 
spiegeleisen, The demand for forge and foundry iron is quiet, but 
there are still large sales of scrap iron and other metals, some of 
which are produced from the breaking up of old warships at More- 
cambe and elsewhere. Iron ore isin good demand, and business 
is being done on a comparatively large scale forward, as the native 
supply is inadequate for the furnaces in the district, and large 
supplementary supplies are therefore obtained from foreign 
sources. Prices are steady at late rates. 


Steel. 


The outlook in the steel trade is not satisfactory. 
Although full time is being worked at the rail mills, the orders in 
the market are not numerous, and prokably it will soon be neces- 
sary to curtail the output. Prices are steady at £67s. 6d. per ton 
for heavy sections net f.o.b. Shipbuilding material is in quiet 
demand. Plates are quoted at £/ 7s. 6d. net cash. There are 
still some prospects of local orders for shipbuilding material. 
Merchant steel is very quiet. Steel foundries are only about half 
employed. The British Griffin Chilled Iron Casting Company is 
busy on wheels and other classes of castings. 


Shipbuilding and Engineering. 

Owing to the scarcity of orders in shipbuilding there is 
some talk of ee. dowy two large cargo steamers for a possible 
purchaser. ‘The Chilian Government are wanting two new battle- 
ships, and builders have sent in designs and tenders. Very little 
is being done in marine engineering, but orders for gun mount- 
ings, gun-carriages, and projectiles are plentiful. 

Shipping and Coa!. 

Shipping is more briskly employed on iron and _ steel 
exports, which last week amounted to 24,137 tons from West 
Coast ports, an increase of 9663 tons on the corresponding week of 
last year. The aggregate shipments this year have reached 
377,038 tons, being a decrease of 31,791 tons on the corresponding 
period of last year. Coal and coke are brisk, and prices are well 
maintained, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
The Trade Outlook. 


IN the matter of business transactions the present week is 
regarded locally as one of the quietest of the year. Manufacturers 
are thinking of their half-yearly stocktaking, and are not desirous 
of entering into fresh commitments for raw material ; while trade 
customers prefer to wait for the turn of the month before placing 
orders, however small. It says much for the soundness of the iron 
and steel trades in Sheffield when manufacturers are willing to accept 
deliveries of pig iron on current account, and this is reported to have 
been done in two or three cases, though, of course, most firms, if 
they can manage at all, are waiting for next week. The most 
satisfactory feature is the entire absence of grumbling, for usually 
when responsible officials of the large firms are asked as to the 
position of affairs, they have been inclined to adopt a very 
pessimistic attitude, and admit that while things might be worse, 
further depression was hardly possible. We hear none of that 
now. ‘We haven’t any large new orders worth talking about,” 
said a director of a world-famed concern, ‘‘ but we have no cause 
for complaint. We have plenty of orders booked, and new ones, 
though small, are of sufficient volume to keep us well employed.” 
This is the general experience, and there is no reason to doubt its 
continuance. 


The Demand for Steam Coal. 


The pressing demand for steam coal for shipment remains 
one of the chief features of the trade in the Yorkshire coalfield. 
All the hard coal pits are working full time, and a remarkably 
heavy tonnage is going by both rail and water to the shipping 
ports. The exports from the Humber last week were roughly 
12,000 in excess of the corresponding week in the previous year, 
but single weeks are by no means a guide, and this figure is cer- 
tainly much below the average. A good indication of the pros- 
perity of the South Yorkshire coal trade is furnished by the traffic 
returns of the Hull and Barnsley Railway, and those for the 
twenty-five weeks of this half-year to date show the substantial 
improvement of £32,203, an appreciation of about 15 per cent. 
There seems at the present moment no likelihood of any break in 
this activity. Though the collieries are going, for the most part, 
the full six days a week, there are no signs of increasing stocks, 
notwithstanding that production now-a-days has enormously 
increased. output of coal throughout South Yorkshire is 
heavier every year, and rapid p ss is now being made with 
several new pits, so that trade activity is an absolute essential. 


The Repeal of the Coal Tax. 
A stimulating effect to business here, as Well as in other 





colliery districts, has certainly been given by the repeal of the coal 
tax. and inquiries from quarters which have for long neglected York- 
shire are coming in quite briskly. The stipulation, of course, is for 
shipment after November Ist, and we understand that the 
Mediterranean ports are likely to be large buyers. 


House Coal Prices. 


It is stated that the colliery owners in the immediate neigh- 
bourhood of Sheffield have decided not to follow the lead of their com- 
vetitors in West Yorkshire and in Derbyshire in the matter of 
ouse coal prices for the summer months. In the Wakefield, Nor- 
manton and Barnsley districts, as well as round about Chesterfield, 
owners have all agreed to the usual 1s. per ton summer reduction, 
the lower figure applying until the lst of September. In the 
Sheffield district this is not to be done, not because there is any 
— briskness in the house coal trade, but presumably 
because an effort is to be made at the beginning of September to 
hoist quotations above the level of those of last year. In the 
meantime no doubt the various collieries will make bargains where 
they can, perhaps with ruinous underselling, but giving the buyers 
to understand that the concession is—a concession and nothing 
more. 


Coke and Nuts. 


Prices for coke show a rather firmer tendency, and,the 
outlook in this department is particularly gratifying. Best washed 
foundry samples have no difficulty in bringing 12s. 3d. to 12s. 6d. 
per ton at the ovens, while there is a strong inquiry for gas coal 
at firm rates. Nuts and small manufacturing fuel continues in 
strong request, with no falling away in quotations. 


An Advance in Pig Iron. 

The firms comprising the Lincolnshire Ironmasters’ Asso- 
ciation have at last ~aie the expected move in an upward direction, 
for at their meeting last week-end they decided to advance the 
minimum quotations of forge and foundry iron 1s. 6d. per ton, and 
of basic iron 2s. per ton. This movement only brings the official 
quotation into line with the basis of recent transactions, for busi- 
ness for the last month has only been sible at rates averaging 
2s, per ton over the minimum figures, but it is important as indica- 
ting renewed confidence in the future. There are many who 
regard this step as but the first towards a general revival similar 
to that which put the trade on its feet a year ago, and certainly 
the general position of trade warrants this optimism. Quotations 
for raw material delivered in Sheffield are now as follows :—Lin- 
colnshire forge, 53s. 6d.; ditto foundry, 56s.; ditto basic, 54s. 6d.; 
Derbyshire forge, 52s. 6d.; foundry, 56s.; East Coast hematites, 
72s. to 72s. 6d.; West Coast ditto, 73s. 


Railway Material. 


The manufacture of railway rolling stock material con- 
tinues to be one of the staples of the large firms, and it is 
gratifying to hear that not only are they fully employed now and 
with work booked to cover them for the next few months, but that 
substantial inquiries for new contracts are being constantly made. 
One of the Argentine railway companies has sent out invitations 
for tenders for a heavy quantity of carriage and wagon axles, and 
the Bombay and Baroda Company is in the market for a large 
supply of general railway material. 


Staveley Coal and Iron Company. 


There is much speculation just now as to the proposals of 
the directors of the Staveley Coal and Iron Company. In February 
last the shareholders received a circular stating that it was 
sroposed largely to extend the business by the construction of new 
Piast furnaces and new coke ovens, while the company was joining 
with the Hickleton Main Company in the sinking of new pits at 
Brodsworth, near Doncaster. It was intimated then that new 
capital would be required, and that advantage would be taken of 
the opportunity so to deal with the present shares as to make 
them less unwieldy. We now understand that it is proposed to 
give £1 shares to the full value in exchange for the present £60 
paid shares, while the new capital will not be raised by any call on 
the liability of the present shares—the ‘‘ A” shares, for instance, 
though £60 paid, are of the nominal value of £100—but new £1 
shares will issued, and they will be offered to present share- 
holders on terms which will represent a very considerable bonus. 


Large Order for Projectiles. 


Advices have been received from Rome that Messrs. 
Thomas Firth and Sons, Limited, of Norfolk Works, Sheffield, 
have been awarded the contract for the supply of heavy projectiles 
to the Italian navy, the value of the order being said to approach 
£200.000. Up to the time of writing, the firm is without further 
details, but does not doubt the correctness of the report. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Situation in Warrants. 

Very little business has been done of late in Cleveland 
pig iron warrants, and the fluctuations in them have been within 
rather narrow limits, the highest price this month being 51s. 04d. 
cash buyers on 11th, and the lowest 49s. 9d. on Tuesday of this week, 
but mostly the quotation has been about 50s. It is a long time 
since holders of warrants have shown such an disinclination to 
operate, and the lack of transactions is due more to that than to 
the backwardness of buyers. It may be inferred from this that 
the holders do not think that this is the most favourable time to 
sell, and that if they continue to keep the iron for some time 
longer they will be able to realise better prices. This is not likely 
next month, but almost invariably in the latter half of August and 
in September prices improve with the brisker autumn trade. _ It is 
pretty clear also that though there is a stock of over 640,000 tons 
of Cleveland pig iron in Connal’s public stores, it is held in com- 
paratively few hands, otherwise there would be a good deal more 
selling. It is believed that if a price close to 50s. can be got for 
Cleveland warrants in what is usually such a quiet month as June, 
August will bring a still better figure. Cleveland warrants are 
evidently in strong hands, and with cheap money the cost of carry- 
ing will not be heavy. The outlook for the autumn is good. 


Cleveland Pig Iron. 


Makers’ iron continues dearer than Cleveland warrants, 
and, moreover, is not so readily obtainable for early delivery, as 
few of the makers have any in stock, and what they will produce 
for some weeks to come is in most cases already sold. No. 3 
Cleveland G.M.B. pig iron has been sold this week as low as 
50s. 3d. per ton for early f.o.b. delivery, but 50s. 6d. has been 
the regular figure at which business has been done. Germany 
during the past half-year has taken a large quantity of Cleveland 
foundry iron, but itis to be doubted whether anything like the 
same quantity will be wanted in the second half, as the German 
ironmasters are doing their best to increase the production and do 
away with the shortage in the output there. e price of No. 1 
Cleveland pig iron is 52s.; No. 4 foundry, 49s. 9d.; No. 4 forge, 
49s. ; mottled, 48s, 6d.; and white 48s. Be ton, all for early 
delivery. The lower qualities of Clevelan Pig iron have of late 
been more largely produced, and the prices are,therefore, relatively 
cheaper than that of No. 3. 


Hematite Iron and Ore. 

Buying continues slow, as far as regards East Coast 
hematite pig iron, but all that is being produced is going direct 
into consumption, and makers have practically no stock, neither is 
there any in the public warrant stores. Still the prospects of the 





shipbuilding industry, and through that of the plate and angle 
trades, are not favourable to any increase in the demand for 
hematite pig iron, and people are not much disposed to buy for 
delivery ahead. Makers, however, will not further reduce their 
quotations, and this week the regular figure for mixed numbers 
has been 65s. 9d. per ton for early delivery, with 63s. 6d. for 
No. 4. Merchants likewise adhere to that rate, but there is not 
much in second hands. The price of Rubio ore has been reduced 
to 19s. 6d. per ton, c.i.f. Tees, but it is still too high. 


Pig Iron Stocks. 

Makers have very little in their yards, and the stock in 
the public stores is quickly declining. An increase was 
reported one day since last report of 2343 tons, but that 
was due to the fact that the shipping facilities were not 
adequate, and the vessel chartered had to get her cargo at some 
of the makers’ wharves. Up to 27th Connal’s stock of Cleveland 
iron in June had decreased 27,850 tons, making 108,048 tons since 
the stock began to decline in March, the quantity having dropped 
to 642,047 tons. 


Shipments of Pig Iron. 

These bear testimony to the great activity of the pig iron 
trade ; and deliveries on export account have never been so large 
in any month in the history of the trade, and traders are agreeably 
surprised to see the shipments so well kept up in June, which is 
usually a quiet shipping period. It was hardly expected that the 
figures for May would have been exceeded. Germany has taken 
10 per cent. more than last month, but Scotland has received less 
Cleveland iron, the prices being higher than consumers there are 
prepared to give, especially as cheaper iron is forthcoming from 
other quarters. The shipments of the first half of this year exceed 
those of any half year on record, but it is doubtful whether they 
will be kept up at such a rate during the second half of the year. 
The quantity shipped in June up to 27th was 120,902 tons, as com- 
pared with 119,002 tons last month ; 82,078 tons in June, 1905; 
and 65,055 tons in June, 1904, all to 27th. Italy is receiving con- 
siderable quantities of hematite iron from the Tees, and there is 
fair shipments of this quality to the United States and Canada. 


Manufactured Iron and Steel. 


While works are kept well occupied on old contracts, 
there is very little disposition to give out any more at present, and 
inquiries are very few. That producers are not badly situated for 
work, and that there is as yet no necessity tor them to seek for 
orders, can fairly be inferred from the fact that they are not 
reducing their quotations, even the prices of plates and angles 
being kept up, though some of the makers complain that the ship- 
builders are Cabeand about furnishing the specifications for the 
steel which they have bought. Not less than £7 will be taken for 
steel ship-plates ; £8 for steel boiler-plates; £7 5s. for iron ship- 
plates; £6 12s. 6d. for steel ship angles; £6 for king iron ; 
£7 17s. 6d. for iron ship rivets, all less 24 per cent. f.o.t. A good 
tonnage of shipbuilding material is being sent from this district to 
Germany and Denmark. Bar manufacturers are fairly well off for 
orders and keep the price of iron bars at £7 5s., and steel bars at 
£7, both less 24 per cent. f.o.t. Steel rails are in better request, 
and at least £6 7s. 6d. net f.o.t. must be paid for them. For 
chairs and sleepers the orders are few, and the prices are hardly so 
firm as they are for rails. The bulk of the steel sleepers now 
wanted are for India, to which the deliveries of all kinds of manu- 
factured iron and steel from the Tees this month are very large, 
as they are also to Japan. 


Shipbuilding and Engineering. 

Shipbuilders are clearing off their orders much more 
rapidly than they are booking others to replace them. For some 
time there has been an almost complete absence of fresh contracts 
for new steamers, and that cannot be surprising when the state of 
the freight market is taken into account. The outlook is far from 
encouraging for the owners of tramp steamers, and a good many 
of these even now are not earning enough to cover cost of running. 
The promises of better times for shipowners so generally reported 
in the early part of the year are not being fulfilled. There is an 
order on the market for twenty steamers for the Brazilian Lloyd’s 
Company, which is renewing its fleet. The order includes ocean, 

nger, and cargo steamers, as well as river and coasting boats. 
Marine engineers have plenty of contracts on hand, but fresh 
orders are few. 


Railway Bridge over the Tees. 

The North-Eastern Railway Company has decided to 
renew the superstructure of the bridge carrying the passenger 
lines over the river Tees at Thornaby, and they will also erect a 
new steel bridge of five spans of a total length of 340ft. 


A Zine Works on Teesside. 

A London firm of zinc manufacturers has purchased a 
large tract of reclaimed land from the Tees Conservaucy Commis- 
sioners, on the north bank of the Tees, opposite Middlesbrough, 
for the purpose of building a zinc manufactory. 


Cleveland Miners’ Wages. 

The Executive Council of the Cleveland Ironstone Miners’ 
Association have decided to ask the employers for a substantial 
advance in wages, but will ot press the question of a twelve 
o’clock Saturday for mechanics at the mines. 


North-Eastern Railway Wages. 

Though a good deal of dissatisfaction has been expressed 
by various sections of the men, it is expected that the concessions 
offered by the company will be accepted, and the proposal to form 
a permanent Conciliation Board, to deal with grievances as they 
arise, is generally favoured ; in fact, the Executive Council are 
urged to approach the company on this matter. 


Coal and Coke. 


The coal trade shows considerable improvement, and 
branches which are usually at their slackest at this period of the 
year are doing well. The Durham gas coal business is very active, 
and satisfactory orders are coming forward from the Continent. 
Thus there is not in this branch the customary slackness noticeabie 
about midsummer. For next year’s delivery, 10s. 3d. to 10s. 6d. 
f.o.b. is quoted for best gas coals, and for seconds 9s. 6d. Steam 
coal is in good request, but this week, in the Newcastle district, 
the race holidays have lessened the production, and supplies are 
searce. For best steam 10s. 6d. f.o.b. has to be paid, and seconds 
are 9s. 9d. to 10s. Bunker coals are in brisk demand, and owners 
of steamers are paying 9s. to 9s. 3d. f.o.b. for unscreened. Coke 
also is dearer, the over-production having been corrected by a 
reduction in the output, and 17s. per ton is now obtained for 
medium coke, delivered at the Middlesbrough furnaces, while 
18s, 6d. f.0.b. is the price of best foundry coke, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
General State of Trade. 


THE general condition of trade does not appear to have 
undergone any material change since last report. In the leading 
branches of manufacture there is steady employment, with ecn 
tracts existing that will keep the works going for a considerable 
time to come. As regards the great shipbuilding industry, it is 
noticeable that the fresh work coming to hand at the moment is 
inadequate to take the place of that being completed, but it has to 
be remembered that we are on the eve of the trade holiday season, 
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when new orders are only placed in exceptional circumstances. 
On the whole, therefore, the trade position may be regarded as 
fairly satisfactory, 


The Warrant Market. 

There has been a steady feeling in the Glasgow pig iron 
market, with a moderate business. Reports are current as to fur- 
ther very considerable purchases of Cleveland iron for shipment 
abroad, and these have not been without their influence on the 
market. Business has been done in Cleveland warrants at 49s. 9d. 
to 50s. cash, and 50s. 2d. for delivery in one month. Scotch war- 
rants have been at 56s. 6d. to 56s. 3d. cash ; Cumberland hematite, 
64s. 7$d.; and standard foundry pig iron, 49s. 104d. per ton. 


Scotch Hematite Iron. 

There is a large current production of this class of iron, 
the makers evidently having every confidence that it will all be 
required in due time, although a somewhat easier feeling has been 
reported in the market within the last few days. Prices are prac- 
tically unaltered, merchants quoting 69s. 6d. per ton for delivery 
at the West of Scotland steel works. 


Output and Stocks of Pig Iron. 

There are 88 furnaces in blast in Scotland, compared 
with 35 at this time last year, and of the total 45 are making 
hematite, 37 ordinary, and six basic iron. While the current 
business in pig iron is moderate, makers have every prospect of 
disposing of their output on satisfactory terms. The stock of pig 
irou in Glasgow warrant stores shows a decrease for the past week 
of 143 tons. The stores now contain 12,086 tons ordinary and 6650 
tons standard foundry pig iron. 


Scotch Makers’ Pig Iron Prices. 

In one or two cases the prices of the special brands of 
Scotch pig iron show a reduction since last week of 6d. per ton. 
G.M.B., No. 1, is quoted at Glasgow 57s. 6d.; No. 3, 55s. 6d.; 
Monkland, No. 1, 58s. ; No. 3, 56s.; Carnbroe, No. 1, 61s.; No. 3, 
58s.; Clyde, No. 1, 65s.; No. 3, 60s.; Gartsherrie, No. 1, 65s.; 
No. 3, 60z.; Calder, No. 1, 66s.; No. 3, 6ls.; Summerlee, No. 1, 
68s.; No. 3, 63s.; Langloan, No. 1, 69s.; No. 3, 63s.; Coltness, 
No. 1, 73s.; No. 3, 62s.; Glengarnock at Ardrossan, No. 1, 66s.; 
No. 3, 60s.; Eglinton at Ardrossan or Troon, No. 1, 60s.; No. 3, 
57s. 6d.; Dalmellington at Ayr, No. 1, 62s. 6d.; No. 3, 57s. 6d.; 
Shotts at Leith, No. 1, 66s.; No. 3, 61s.; Carron at Grange- 
mouth, No. 1, 67s.; No. 3, 62s. per ton. 


Pig iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 5589 tons, compared with 5068 in the corre- 
sponding week of last year. There was shipped to the United 
States 25 tons, Canada 80, South America 135, India 50, Australia 
655, Italy 360, Germany 165, Russia 25, Holland 120, Belgium 30, 
China and Japan 283, other countries 300, the coastwise shipments 
being 3369 tons, against 2524 in the same week of 1905. The total 
shipments for the year to date amount to 141,948 tons, being 2442 
tons more than in the corresponding period of last year. 


Arrivals of English Iron. 

The arrivals of pig iron at Grangemouth from the Cleve- 
land district in the past week were 10,485 tons, being 4222 tons 
less than in the same week of last year. There is, however, a total 
increase in these imports for the year to date amounting to 16,250 
tons. 


The Steel Trade. 

The chief matter of interest at the moment in the steel 
trade is that of competition between English and Scottish makers, 
which has recently been the means of a great deal of discussion 
and negotiation. Representatives of the English and Scotch makers 
meet at Carlisle on Friday, when it is hoped some satisfactory 
arrangement may be reached. It is said that there is substantial 
agreement that the districts hitherto competing so keenly to the 
detriment of both, in the matter chiefly of prices of angle steel, 
should be reserved, Scotland to the Scotch and England to the 
English makers; but the report goes that as regards Belfast, where 
an important trade is done with the shipbuilders, there has been 
some difficulty in coming to an arrangement. Business has been 
done, it appears, at low rates to such an extent that makers, north 
and south, are represented as anxious to reach a settlement that 
would prevent unprotitable cutting of prices in future. 


The Finished Iron Trade. 

The makers of malleable iron in this district have had the 
state of the market and prices under review. A considerable busi- 
ness has been offering for shipment to the East, but the makers 
have not been inclined to accept the rates offered, although there 
appears to be an expectation that parties may eventually come to 
terms. Prices of malleable iron generally are unchanged, but 
offers were made to tube-makers to make a reduction in both iron 
and steel strips and hoops, provided orders were placed within a 
few days, after which the former rates were to prevail. Itis stated 
that with the exception of only one firm, consumers were prepared 
to take advantage of this offer and book their orders, 


The Shipbuilding Trade. 
The new work at present coming forward is not very 
large ; but several good orders for abroad are expected to be 
placed secon on the Clyde. 


The Coal Trade, 

Business is fairly active in the different branches of the 
coal trade. While shipments are not quite so large as in the pre- 
ceding week, they compare favourably with those of this time last 
year. The inland demand for home use and industrial purposes 
is well maintained, and prices are quoted without material 
change. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 
The State of the Coal Trade. 

STEAM coal continues the chief quality in demand. One 
can see in most districts, at collieries and railway sidings, a few 
trucks of house coal, Monmouthshire predominating, but the chief 
coals are steam, and for these there has been no slackening in 
demand. Last week the principal ports were busy. Several days 
Cardiff, Penarth, and Barry had a long list of clearances ; Newport 
continues its high averages by despatching over 90,000 tons, and 
Swansea nearly totalled 60,000 tons. Mid-week the report on 
‘Change, Cardiff, was that new business was restricted, owing to 
the heavy engagements entered into for delivery up to the middle 
of July. Very best Admiralty qualities are very firm, and 
owners quote 16s. 3d. freely. Ruling quotations are :—15s. 9d. to 
16s. 3d. for best ; and best seconds are very firm at 15s. to 15s. 6d.; 
seconds, 14s. 6d. to 14s. 9d.; drys, 13s. to 13s. 3d.; best washed 
nuts, 12s, to 12s. 6d.; seconds, 11s. 6d. to 11s. 9d.; best washed 
peas, lls. to lls. 3d.; seconds, 10s. 3d. to 10s. 6d.; very best 
smalls, 9s. 9d. to 10s.; best ordinaries, 9s. 3d. to 9s. 6d.; seconds, 
8s. 6d. to 9s.; inferiors, 8s. to 8s. 3d. Monmouthshire semi- 
bituminous :—Very best large, 15s. to 15s, 3d.; best ordinaries, 
14s. to 14s, 3d.; seconds, 12s, 6d. to 13s. 3d. House coals :—Best, 
15s. 3d. to 15s. 6d.; best ordinaries, 14s. to 14s. 6d.; seconds and 
other kinds, 11s. to 13s.; No. 3 Rhondda, 15s.; brush, 13s.; smalls, 
lls. to 11s, 3d.; No. 2 Rhondda, 10s. 9d. tolls. Patent fuel, 16s, 
to 16s. 6d. Coke, 17s. to 25s. Pitwood firm at 21s. 9d. to 22s, 


Anthracite Coal. 
In the Swansea district an improvement is recorded :— 





Best malting is quoted at 17s. 6d. to 18s.; seconds, 16s. to 17s.; 
big vein, 12s. to 12s. 6d.; red vein, 9s. to 9s. 6d.; cobbles, 17s. 6d. 
to 18s.; nuts, 17s. 9d:-to 18s. 6d.; peas, 1ls.; culm, 6s.; duff, 
4s. 6d. Steam coal is quoted at 15s. to 16s.; No. 3 Rhondda 
at l4s. 6d. to 14s, 9d. 


The Non-Unionist Difficulty. 

As I had anticipated, there has been a_ considerable 
number of outstanding arrears paid up by the colliers, who ob- 
jected, in the Cyfarthfa and Plymouth districts, to pay to the 
federation. Some still remain out, and though it is stated that 
contracts will be regarded as terminated on Saturday next, unless 
all join, there is every likelihood of a peaceful seitlement. 


Tynewydd Repeated. 

There was an inrush of water this week in a colliery 
‘*stant”” known as Caradox Vale, near Hendre Fagan Railway 
Station. The colliery is worked by a French company. On Tues- 
day the inrush took place in the drift, and after the outward rush 
of the men had ceased it was found that six men were entombed, 
and the prospect, as I write, is regarded as very serious, if not 
hopeless. 


Irregular Practices in Welsh Mines. 

Mr. J. E. Martin, Inspector of Mines, calls attention in 
his annual report to irregularities in Welsh mines. In some he 
has found the practice of using naked lights continued, and he 
comments upon the gravity of a course of things likely to be 
attended with serious results. The special rules in force respect- 
ing ‘‘ falls” in collieries had now had twelve months’ trial, and he 
commended highly managers and coalowners for the attention 

iven. In respect of haulage, he regrets that South Wales and 
Monmouthshire had a bad record, and the description given by 
him of the large and heavy trams, the broken roads, and their 
deep mudily character, is one certain, one will expect, to be noted 
and corrected. 
repairers, and the folly of stopping them shown by men on 
strike. 
Iron and Steel Trades. 
A leading incident of the weck has been the receipt in 


several cargoes of German billets from Antwerp. There is, fortu- 
nately, no falling away in local enterprise, depressing as the 
competition of America and Germany is. The Welsh ironmasters 
are not abating in vigour, the influx of ore from Spain is con- 
tinuous, and the developments at Dowlais and Ebbw Vale in par- 
ticular are of the highest order. One ‘‘parcel” of steel rails and 
fish-plates came to Cardiff from Harrington, and, on the other side, 
a large cargo of rails left Newport for Bahia. Mills have been 
tolerably busy with home and colonial rails, both light and heavy 
figuring ; ‘‘ finished” goods bulked largely last week ; fish-plates 
and angles were turned out freely, and billets in moderate 
quantities. Mid-week over 5 00 tons iron ore came to Ebbw Vale 
from Agua Amargaand Castro Urdiales. Blaenavon and Cyfarthfa 
are also busy in.porting ore. In the Swansea district the steel 
trade is ina healthy condition, and the principal works have bar 
orders in hand that will take some time tocomplete. On ’Change, 
quotations for Bessemer pig iron, mixed numbers, are 64s. 74d.; 
Middlesbrough, 49s. 84d.; Scotch, 56s. 3d.; and Welsh hematite, 
70s, to 71s. Steel bars remain at £5, both Si and B 4 
Iron ore, Cardiff and Newport, 18s. 9d. to 19s. for Rubio, 18s. 9d. 
for Almeria. 


Unusual Incident in Tin-plate. 

A suggestive incident has occurred in the tin-plate dis- 
tricts—the receipt of a large quantity of returned tin-plates from 
Russia. This shows an almost hopeless condition of things, and 
indicates, at least, that a recovery of trade is yet some way off. 





The Far East Tin-plate Trade. 

I am glad to note that, as a contrast to the slackness in 
Russian trade, prospects in the Far East are improving. A few 
days ago, at Swansea, the Ching Wo, for China and Japan, loaded 
2600 tons of tin-plates, galvanised sheets, &c. A tolerable quan- 
tity of tin-plates is also loading for South America, Italy, Holland, 
France, and Rio. Spain and Denmark are also buyers. Last 
week the total shipments were still below the averages that were 
recorded before the holidays, only 44,986 boxes being despatched. 
Per contra, the quantity received from the works was large, 
amounting to 70,000 boxes ; no stocks now show great accumula- 
tion, and are at present over 207,000 boxes. As remarked on 
‘Change this week, the outlook is gloomy, but with tranquil 
labour prospects a turn in the tide is possible. 


Tin-plate Prices. 

Mid-week on Change, Swansea, tin-plate prices were stated 
to be nominal ; ordinary plates, I.C., 20 by 14, 112 sheets, are 
quoted at 13s. 14d. to 13s. 3d., Bessemer ; while Siemens are given 
at 13s. 44d. C.A. roofing sheets are at £9 perton. Big sheets for 
galvanising, 6ft. by 3ft. by 30 gauge, £9 7s. 6d. Finished black 
plates, £9 10s. Block tin is at £176 15s. Lead, £16 17s. 6d. 
Copper, £81 5s, Silver, 30d. per oz. Spelter, £27 2s. 6d. 


Associated Industries. 

Copper trade is reported as holding its own, and regular 
employment is prevailing at Morfa, Middle Bank, and Hafod. 
Spelter works are busy; Mannesmann Tube Works actively 
employed principally on 8in. to 12in. tubes. Foundries and engi- 
neering works brisk. 


Tin-plate Settlement. 

A satisfactory arrangement has been brought about 
between employers and men, and the ‘“‘ list” is to be maintained 
for another year. Ata meeting in Swansea on Saturday Mr. John 
Hodges paid a warm tribute to the chairman, Mr. Trubshaw, for 
his bringing about the arrangement and for his statesmanlike 
administration, 


Llanelly Trade. 

There is still scope for improvement in the tin-plate trade 
of this district. Asstated in connection with the trade of Swansea 
last week, the holiday has not been followed by the much needed 
briskness of demand, and this week it was stated that several 
works are going on altogether on black-plate. The steel trade is 
better, and demand from the Midlands is continued. In the 
matter of anthracite, a steady improvement is shown, and the 
demands from France and Germany are well maintained. 


The Rhymney Iron Company. 

The annual report of the directors shows a profit for the 
year ended March of £41,495 15s. 9d. A dividend of 2 per cent. 
free from income tax was recommended. The quantity of coal 
raised during the year was 798,230 tons, against 783,531 tons for 
1905. The market for steam coal was reported as satisfactory. 
The make of coke was 41,380 tons against 40,307 tons, all of which 
was sold at satisfactory prices. With regard to future business it 
was reported that the sinking of the Groesfaen pit had been 
completed, and the steam measures reached at 698 yards. A con- 
nection with the Penycarrey pit has been completed, coal reached 
at Pengarn at a depth of 315 yards; a junction connecting the 
new sidings with the Brecon and Merthyr Railway Company’s 
main line put in; and at the new Duffryn pit the work of proving 
the lower four feet continued. Under the able management of 
Mr. Smith prospects continue very favourable. 


The Barry Railway Bill. 
In the House of Commons Committee this week the 
Barry Railway Bill was ordered for third reading. 





| 


One of his most important comments refers to | 





Great Western Rallway Movement in Pembrokeshire, 

In Swansea this week 200 navvies were engaged, as the 
result of advertisements for hands, and sent by free pass into 
Pembrokeshire. As showing the abundance of spare labour 
amongst this class, fully 500 men presented themselves, 


Milford and Manchester Railway. 

The leasing of this line by the Great Western is now 
stated to be completed. In the district the undertaking jis 
regarded with favour, and a vigorous policy is expected, with 
increased facilities and other public benefits. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


From Rheinland-Westphalia. 

SINcE last week’s report no change that would be worth 
mentioning has taken place on the Rhenish- Westphalian iron and 
steel market, business transactions remaining satisfactory as 
before. Plenty of fresh work has been coming in, and the iron 
and steel-producing establishments are all engaged to their fullest 
capacity. Though the output in pig iron is larger than ever, it 
is hardly sufficient to cover the steadily increasing demand, 
and the number of blast furnaces, therefore, is going to be raised ; 
about twelve blast furnaces are reported to be in course of con- 
struction, and the increase in output is estimated to amount to 
about 1,000,000 t. The Pig Iron Convention, at a recent meeting, 
has withdrawn the decision regarding the abolition of the export 
bounty, and is going to grant the bounty, as formerly, during the 
third quarter of present year, under condition, however, that 
the Coal Convention likewise continues to grant the above- 
mentioned bounty. Also in semi-finished steel consumption 
is heavier than output, and here, too, extensions of existing 
establishments, as well as the building of new steel works, has been 
taken into consideration. A further improvement can be reported 
from thescrap iron market, both as regards demand and prices. The 


| question of prolonging the Steel Convention has been to the 
z ° . > | fore lately ; at a meeting that took place on the 31st of last month it 
Newport of about 4000 tons of steel billets from New York and of | 





wis proposed to prolong the Convention, which ends on June 
30th, 1907, for another year, but the more far-seeing members of 
the Union request a prolongation for at least several years. In 
the gieder and sectional iron department production is readily 
consumed, and the bar trade shows quite an exceptional briskness 
for this time of the year. The condition generally on the plate 
market may be regarded as satisfactory, even though the costs of 
production have increased for the ‘‘ pure” rolling mills; they are 
still working with a fair profit, and the outlook is pretty favour- 
able, too, activity in the shipbuilding and boilermaking depart- 
ments increasing steadily. Men mills have secured work till 
autumn, and some can boast of having orders on their books till 
far into the last quarter of the present year. Wire and wire nails 
sell freely, and at paying prices, 


Upward Tendency in the Siegerland. 

Though prices have met with considerable advances since 
early spring, the number of orders coming in at the iron and steel 
works increases from week to week: the tone, therefore, is exceed- 
ingly firm, and an upward movement is generally perceptible. The 
works, in a number of cases, have booked orders till far into the 
fourth quarter. A very large demand is experienced in the semi- 
finished steel trade, where consumption is, on the whole, higher 
than output. For bars, M. 130 p.t. has been asked ; sheets stand 
on M. 145 p.t., and for large orders only slight concessions are 
agreed to. Heavy plates have realised M. 135 p.t. at recent sales, 
and for galvanised articles, too, higher prices are quoted. 


Iron and Steel in Silesia. 

Very good accounts can be given of the business done in 
the various branches of the Silesian iron industry. More orders 
have been coming in lately than at any other time of the year, and 
the shops and factories are all very actively engaged, the structural 
iron and engineering departments being particularly well occupied. 
Quotations, though exceedingly firm, have not moved in an upward 
direction, but there may be a rise, here and there, for articles 
specially well inquired for, in autumn. 


The German Coal Trade. 

The aspect, generally, of the coal and coke trade over here 
has not altered since previous letters, showing strength and brisk- 
ness in all districts. Coal for coke making is rather scarce, and 
will most likely meet with an advance in price. The number of 
men in the Rhenish-Westphalian district is still insufficient, and 
there is but little chance of securing more hands at the pits when 
all the iron and allied industries are so vigorously engaged. From 
the Government collieries on the Saar a number of men are reported 
to have gone to the Ruhr coal district, but the managers of the 
Saar pits have officially announced that these colliers are not likely 
to find employment again at the Government pits, should they 
return. 


Austro-Hungarian Iron Industry, 

The business in pig iron continues very firm, and for 
heavy plates and sheets a good demand has likewise been com- 
ing in, but girders, as well as bars, have been showing some weak- 
ness lately. Satisfactory employment is reported to continue at 
the foundries and machine factories. Engine fuel sells freely in 
Austria-Hungary ; house coal has been fairly quiet, but prospects 
all round are improving. The sugar mills are expected to purchase 
largely later on. 


Condition of the French Iron Trade. 

Plenty of fresh work is stated to have come in on the 
French iron market in the course of the past week, but the strike 
in Paris has, of course, checked transactions considerably in many 
cases, and a number of orders have been going to foreign firms 
which would have helped to keep the inland works in brisk employ- 
ment. The general tendency, however, is firm. Stiffness in price 
and an active demand are the characteristic features of the French 
coal market. During the last week an upward tendency in quota- 
tions could even be perceived. 


From the Belgian Iron Market. 

All the principal trades are reported in excellent employ- 
ment, and fresh orders come to hand freely. An increasing firm- 
ness as regards quotations is perceptible also for those articles that 
had been somewhat neglected until now. The following prices 
have been fixed for bars in iron :—No, 2, 142-50f. p.t. for export, 
and 155f. p.t. for inland consumption ; No. 3, 145f. p.t. for export, 
and 157f. p.t. for inland consumption. Steel bars are quoted 
147-50f. p.t. for export, while inland quotation is 160f. p.t. 
Higher prices than those above quoted are hardly obtainable. In 
plates a good business is done at the following prices :— 


Export. Inland. 

Francs, Francs. 
Iron plates, No. 2, and steel plates 160 170 
Iron plates, No 8 .. .. «2 + 165 175 
Siemens-Martin plates .. 170 180 


Increasing Activity on the Belgian Coal Market. 

A most lively business has been transacted in the coa 
districts of Belgium during this week and the last, and the ten- 
dency of prices is decidedly upwards. Dry sorts of coal meet with 
exceptionally good request, so do briquettes ; and coke, which 
sells very freely, is firm at 28f. to 26f. p.t., consumption being 
rather heavier than output, 
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STEAM ENGINES AND BOILERS. 


26,779. December 22nd, 1905,—IMPROVEMENTS IN FURNACES FOR 
SreaM GENERATORS, Clifford John Johnson, of Point Chevalier, 
wear the City of Auckland, New Zealand, and James Carlaw, 
also of Auckland. 

This invention relates to improvements in furnaces for steam 
generators of the kind in which the fire chamber and ashpit are 
separated from the flue or continuing part through which the pro- 
ducts of combustion pass to the chimney by a wall or diaphragm 
having openings above the grate bars for the products of combus- 
tion from the fire chamber, and other openings below the grate 
bars for highly heated air from the ashpit to pass through into the 
flue, where the products and heated air mix so as to cause any 
carbonaceous matters in products to be burnt. This invention 
consists in a peculiar construction of the wall or diaphragm whereby 
better results are obtained. There is one figure and a section. 
E represents the tlue tube; H the fire chamber; J the ashpit ; 
P the flue continuing part or combustion chamber ; A the wall or 
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diaphragm composed of an upper bridge A?, extending to the 
crown of the fire chamber and a lower bearer part A!; C, F, the 
passages through the diaphragm respectively leading from the fire 
chamber and the ashpit to the flue; D the furnace grate bars ; 
and G the fire-box door. The top part of the bridge A? is extended 
well into the fire chamber H, and the underside of such extension 
is gradually sloped away, as at R, from the top level of the inlets 
to the fire gas passages C, to the crown of the fire chamber, so as 
to more gradually defldet the fire gases from the crown of the 
chamber ; and the lower part, V, of the bridge is extended well 
into the combustion dase P, the part V! thereof forming the 
floor of the passages C, being extended further into the chamber P 
in the form of an up-curved projection W. Passages X!, Y, are 
formed through the projecting parts, and a passage X is left 
between the projection W. and the back of the chamber P, through 
which passages the hot air from the ashpit issuing through the 
passages F obtains access to the gaseous products from the fire 
chamber issuing from the passages C. The extension V and up- 
curved projection W of the bed of the bridge serve to prevent the 
furnace gases issuing from the passages C from passing downward 
and to cause the hot air issuing through the passages F to have an 
upward direction.—May 24th, 1906. 


TURBINES. 


9769, April 26th, 1906.—IMPROVEMENTS IN ELastic FLuip Tur- 
BINES, George Westinghouse, of Westinghouse-buildings, Pitts- 
burg, Pennsylvania, United States of America. 

This invention relates to elastic fluid-pressure turbines. It has 
been found in practice that the rotors and stators of elastic fluid- 
pressure turbines are liable t» and do distort under certain condi- 
tions. It is essential to the efficiency of such machines to have 
the clearances between the relatively moving parts as small as 
possible in order to diminish leakage. Fig. 1 is a view partially in 
section and partially in elevation of a fragmentary portion of the 
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turbine equipped with this invention ; in this view the blades or 
vanes, as the case may be, are shown unshrouded, but lashed 
together by any suitable means. The holding element for holding 
the blades or the veins, which may be cither the rotor or the 
stator, is provided with circumferential undercut slots or channels 
4 in line with the rows of blades or vanes carried by the other 
holding element, which may be the rotor or stator. In these slots 
or channels 4 a segmental ring 5 is threaded. This ring is pro- 
vided with a flange portion 6, which lies within the undercut 
portion of the channel below the overhung portion 7, which over- 
hung portion serves as an abutment for limiting the outward 
radial movement of the ring. A spring 8 of any suitable fort lies 
within the channel beneath the ring 5 and tends to yieldingly hold 
the ring so that its flange 6 lies in contact with the overhung por- 
lion 7 of the channel. As the turbine casings or stators are 





commonly divided on the horizontal plane through the turbine 
axis, these ring segments 5 are easily inserted within the channels 
of the stator. Ii they are employed on the rotor, however, it will 
be necessary to have a section of the overhung portion 7 remov- 
able—as at 10 in Fig. 1, and the length of this removable portion 
will have to be slightly longer than the segments of the ring 5. 
This removable portion 10 may be secured in place by screws or 
other suitable means. It will be understood that by employing 
this device in a turbine the clearances beyond the ends of the 
blades or vanes may be reduced to a minimum, and the top edge 
of the ring 5 may just lie out of contact with the ends of the 
blades or vanes, or the shroud with which they may be provided. 
If distortion does oceur and the blades or vanes contact with the 
ring, the same will yield and move outwardly to accommodate 
such distortion.—June 24th 1906. 


767. January 11th, 1906.—IMPROVEMENTS IN OR RELATING TO 
FLUID-PRESSURE TURBINES, Oskar Richter, of Bismarkstrasse, 
Munich, Germany. 

This invention relates to a combined impulse and reaction turbine 
for elastic fluids, and has for its primary object to provide improved 
means for balancing axial thrust on the turbine shaft. In this 
invention the high-pressure part of the turbine is formed as a par- 
tially expanded impulse turbine, the middle and lower-pressure 
part as a reaction turbine. The blades of the impulse part are of 
a larger diameter than those of the reaction part. From the point 
where one part passes into the other the diameter of the reaction 
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part increases towards the end. Fig. 1 is a section; a is the 
coupling piece for the steam supply pipe, the impulse part, ¢ the 
reaction part of the turbine, and d the coupling piece for the 
exhaust outlet. The step between the impulse and reaction part 
due to the difference in diameters forms an annular surface ¢ for 
completely relieving the shaft from axial thrust. The reaction 
part is formed with three stages, c!, 2, c?, increasing in diameter, 
the front blades of the first two stages being smaller than the rear 
blades of the same. The stage c* carries the largest b'ades, in 
view of the increased volume and diminished pressure of the 
steam. In order to fully balance the axial pressure, the front side 
of the casing g is connected by a pipe / with the exhaust steam 
outlet connection d.— May 24th, 1906. 


RAILWAYS AND TRAMWAYS. 


15,223. 
CuHaiR Keys FOR THE PERMANENT WAY OF RaILWAYS AND 
Tramways, George Napier, jun., of 101, Paynes-road, and 
Andrew Napier, of 95, Hill-lane, both in the County Borough 
of Southampton. ; 

This invention relates to metal keys of that type in which the 
key is made in two pieces pushed apart by a wedge, or inclined 
surfaces for use in securing metal rails in their chairs, and has for 
its object to provide a simple metal key to take the place of the 
ordinary wood keys that can be locked in the chair and be 
tightened as required, and capable of easy removal. Fig. 1 shows 
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in end section a rail with chair key. Fig. 2 is a sectional plan. 
aa designate the two longitudinal parts forming the metal chair 
key, and } denoted the morticed studs by which the parts a a! 
when placed together correspond in size and outer form to the 
ordinary wood key used to secure rails in their chairs. On the 
part a! is provided a lug or projection ¢ at one end, and a project- 
ing key at the other end, which fit and receive the metal of the 
chair e, and lock the key aa! longitudinally in the chaire. To 
tighten the key « a! between the chair ¢ and the rail f, a groove g 
is formed with a slight taper on each meeting inner surface of the 
parts a a!, and we provide a metal or other wedge ik of size to 
correspond with the grooves g when the parts are together. One 
of the surfaces of the combined grooves g, and the metal wedge /, 
are serrated, notched, or stepped with teeth / so that when the 
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wedge / is driven in the teeth engage with the teeth on the 
surface of the groove g in the chair, and the parts a a! of the chair 
key are separated and expanded as the wedge i is driven in, and 
the rail f is thereby fixed in the chaire. When placing the key 
parts a a! between the chair ¢ and the rail f, the projecting key or 
wedge d is first removed from the part a! of the chair key, and the 
chair key is placed in position and the projecting wedge d replaced, 
thus fixing the chair key a a! longitudinally in the chair e by the 
lug c and key d, then by driving in the toothed wedge h between 
the parts a a! of the key, such parts are slightly separated, and 
the key is tightened between the rail f and the chair e, and locked 
by the teeth of the wedge h engaging with the teeth on the surface 
of the groove g.—June 24th, 1906, 


July 25th, 1905.—IMPROVEMENTS IN OR CONNECTED WITH | 





ORDNANCE, 


17,089. August 23rd, 1905.—IMPROVEMENTS IN APPARATUS FOR 
‘ESTING THE ALIGNMENT OF GUN Sicuts, Sir W. G. Arm- 
strong, Whitworth and Co., Limited, and Commander Joseph 
Honner, R.N., all of Elswick Works, Newcastle-on-Tyne. 

This invention has for its object an instrument designed to 
afford a ready means of testirg the alignment of gun sights, at any 
elevation, without the aid of fixed targets on shore or on board 
ships. It is especially useful for broadside guns, which cannot be 
aligned on fixed targets unless the ship is alongside a wharf or in 
dock. Fig. 1 is a front elevation, and Fig. 2 side elevation. The 
apparatus is carried by a muzzle plate a with adjusting slots or 
windows }, and having fixed to it a split tompionc. This arrange- 
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Fig.|1. 
ment of muzzle plate, split tompion, and adjusting slots enables 
the instrument, including the muzzle plate, to be used in aty 
calibre of gun by substituting a split tompion to suit the calibre. 
The windows b allow the horizontal and vertical diameters usually 
marked on the muzzle of the gun to be seen, so that the plate can 
be accurately placed in position. Clamped to the muzzle plate a 
by a screw d is a vertical upright ¢, having on it a sliding collar f, 
provided with a socket in which a horizontal arm g is free to slide. 
This horizontal arm has upon it a slide A carrying a miniature 
target 7. The vertical and horizontal arms are graduated, and the 
slides are provided with verniers f! and #1, The horizontal bar g 
is graduated so that it can be set to enable both the right and left- 
hand sights of a gun or turret to be adjusted at the same time, the 
necessary number of targets being used for the purpose.—/une 


| 24th, 1906. 
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ROAD MOTOR VEHICLES. 


16,498. August 14th, 1905.—IMPROVEMENTS IN CONTROLLING 
MECHANISM FOR MoTOR ROAD, AND CERTAIN OTHER PRo- 
PELLED VEHICLES, Charles Humphrey Humphreys, of Court 
Prior, Torquay, and Scowen, Limited, of 84a, King’s-road, 
Reading. 

This invention relates to improvements in controlling mechanism 
for motor road and certain other propelled vehicles, such as those 
running on rails and having a change-speed mechanism. As is 
wel] known in such vehicles where two or more speeds are pro- 
vided, care must be taken to put the driving clutch out of action 
firstly, and then to change the speed step by step—that is, to 
change from one speed to the next, and so on by separate opera- 
tions, since to change from one speed to another with the clutch in 
usually results in breakage of the teeth of the gear wheels, and to 


| change from the lowest to the highest, or vice versd, at once, may 
| also result in breakage. 
| viding means whereby the gears cannot be changed without open- 


This invention consists not only in pro- 


ing the clutch, but wherein the act of so doing will alter the gear 
step by step when so desired in the upward movement is obtained 
by means of a slidable part or parts connected with the clutch and 
with the change speed gear, and having on its forward movement 
the action of a pawl ora ratchet or like step by step movement, 
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which movement is utilised by the speed-setting device or indi- 
cator. Fig. 1 illustrates a part sectional side elevation of the con- 
trolling mechanism. Fig. 2 is a part secticnal plan. This con- 
struction comprises a link 7 attached to or connected with the 
usual foot lever or pedal 8 controlling the clutch, indicated partly 
at 9, so that it is moved therewith. This link 7 is in turn con- 
nected with a shaft 6 having a slidable movement inacasing. The 
shaft 6 is a primary shaft, which has cut or formed thereon a 
number of steps 1, 2, 3, 4, which represent the different speeds, 
and also a circular collar or shoulder 5 having an inclined face, 
which represents the reversing movement. The shaft 6 obtains 
its sliding motion in the forward direction by the operation of the 
pedal and in the reverse direction by means of the usual clutch 
spring. The shaft has also a rotary movement in both directions, 
which may be conveniently effected by means of bevel or other 
gearing, or by means of a flexible connection, such as by Bowden 
wires 10, wound abouta drum 1] in opposite directions, and having 
their ends secured to such drum, which is mounted on the shaft 6 
upon a feather 6a, so that the shaft is free to slide with respect to 
the drum, which flexible connections are attached to the lever of a 
speed-setting device or indicator 8a. The rotary movement of 
the shaft with respect to the iink 7 is permitted by the yoke and 
nut connection 7a. A secondary slidable shaft 12 is mounted 
parallel to the shaft 6, and is provided with a collar 13 or other 
suitable projecting part, which is adapted to engage the steps 1, 2, 
3, 4 on the shaft 6, whereby the shaft 12 is actuated in one direc- 
tion, movement in the reverse direction being performed by a 
spring 14. This shaft 12 is connected either directly or through 
the link 15 with the sliding pinions in the gear-box itself. Above 
the shafts 6 and 12 is mounted a ratchet plate 16, preferably 
hinged as 17, which plate is provided with a number of teeth or the 
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like corresponding with the number of speeds in the gear-box. 
Five teeth are shown, 18, 19, 20, 21, 22, and these teeth are 
arranged on the plate 16, so as to project into the path of the 


collar 13 on the shaft 12, whilst a further tooth or projection 23 


having an inclined face is arranged on the plate 16 nearer to the 
hinge 17, so as to project into the path of the collar 5 on the shaft 
6, which thereby controls the movement of ths ratchet plate 16. 
The ratchet plate may also be provided as shown with a spring 24, 
which keeps it in its normal position. May 24th, 1906. 


PNEUMATIC HAMMERS. 


23,435. November l4th, 1905.—IMPROVEMENTS IN PNEUMATIC 
HAMMERS, Thomas Scott King, M.I. Mech. E., of 43, East- 
bourne-road, Penarth, Cardiff, and William Norris, of 20, 
Osborne-road, Blackpool. 

This invention has for its object to provide an improved pneu- 
matic hammer which shall be more simple and efficient in opera- 
tion and construction. This invention consists in a pneumatic 
hammer in which compressed air is admitted to the cylinder for 
the purpose of raising the hammer tup, and the blowis effected by 
the expansion of the air which has been used for raising the tup. 

Fig. 1 is an elevation of a pneumatic hammer according to inven- 

tion, the valve being shown in section. The hammer frame a is of 

the general form well known as applied to steam hammers, while 
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Fig.1. 


the anvil / is firmly founded. The hammer cylinder ¢ is of con- 
siderable length, and is bored out to two diameters. The upper 
part d, of larger diameter, constitutes a working cylinder, while 
the lower part ¢ acts as a guide to the hammer tup/. In the upper 
part there works a piston g, formed on the tup/f, so that below 
this piston and around the tup there is formed an annular space. 
Into this annular space, near the lower end of the working 
cylinder d, there enters pipe 4, leading from a valve chamber j, 
in which works a piston valve s, adapted to control the supply of 
air to the working cylinder and operated in any convenient way by 
hand. The valve is operated by the usual mechanism employed in 
connection with steam hammers—that is, by means of a rod m and 
operating hand lever xz. The valve chamber) is provided with an 
inlet o and an exhaust passage p, both of which passages lead to 
annular recesses g and 7, respectively formed around the valve 
chamber. A liner s, having ports cut therein. is provided within 
the valve chamber, while the valve é itself works within the liner, 
and is provided with a waist or part? of smaller diameter. The 
working cylinder d is provided near its upper end with two ports 
» and 2, the port ~ acting as an admission port, while the port ¢ 
acts as an exhaust. Four sets of ports w, 1, y, z—y is not shown 
are provided in the liner. The ports w allow the exhaust air to 
pass from the space around the waisted or narrow portion ¢ of the 
valve £ to the exhaust air outlet py. The ports « allow the exhaust 
air to pass from the cylinder d, through the passage v, to the 
waisted portion ¢ of the valve. The ports y permit the air to pass 
from the inlet 0, through the ports in the valve /, to the interior 
of the valve chamber, from which the compressed air passes 
through the pipe 4 to the annular space around the tup f for the 
purpose of lifting.— May 24th, 1906. 


MISCELLANEOUS. 


23,857. November 20th, 1905.—IMPROVEMENTS IN THE CONSTRUC- 
TION OF WHEELS FOR TRAMWAY CARS, MoToR Cars, AND 
OTHER VEHICLES, William Freakley, of 34, Harding-road, 
Hanley, and Robert Bill, of Oak Hill, Stoke-on-Trent. 





railway and tramway cars, motor cars, and traction wheels for road 
rollers, and its principal object is to secure such a degree of resili- 
ence as to relieve the central portion of such wheels, together with 
the axles, axle-boxes, springs, and other connections, from the 
effects of shocks and vibration. Fig. 2 is a partial section and 
side view. A dise or body « of iron or steel has in the centre a 
boss or hub for attachment to the shaft oraxle. The body a is 
provided with a number of holes ¢, called “ cells,” of suitable size 
aud form, and passing transversely through the body near its 
periphery. Into each of such cells is fitted circular or other 
suitably formed blocks or rings d of india-rubber. On each side of 
the body « is arranged a metallic circular side plate, having a 
central circular hole somewhat larger than the boss or hub b of the 


N° 23,857. 








dise or body. One of these side plates is furnished with a suitable 
number of bosses or projections 7, which are cast or otherwise 
formed upon it, each projection # having a central hole for the 
reception of bolts g. The positions and centres of the pompatione / 
correspond with the positions of the cells, and the bolt holes in 
the side plate ¢ also correspond with the bolt holes in the bosses or 
projections f. The thickness of the disc or body a is slightly less 
than the length of the bosses or projections 7, which are cast or 
formed on one side of the side plates, when gripped by the bolts g 
passing through and furnished with suitable lock nuts. The 
degree or extent of such sliding movement is goverued by the 
amount of yield of the rubber rings ¢ contained in the “‘cells.” A 
ring of metal / surrounds the side eng and has an inwardly pro- 
jecting ring or part /, which can be firmly gripped between the 
side plates by means of bolts passing through holes formed in the 
several parts. The rim or ring 4 may at once form the tyre, or 
may act as a seat fora tyre of any suitable form or material.— May 
24th, 1906. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 





821,558. Sream Borter, H. W. Wagener, Moscow, Russia.—Filed 
February 27th, 1906 
This invention is explained by the drawing. The furnace is 





placed inside the group of bent tubes. The flow of the gases is 

sufficiently indicated by the arrows. There are eight long claims. 

821,608. ATTACHMENT FOR INCREASING THE Swine OF LATHES, 
A. V. Carroll, Batavia, Ohio.— Filed September 14th, 1904, 

The nature of this inveution is clearly set forth in the two last 
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of five claims, running as follows :—1n a lathe, the combination of 
frame B carrying supplemental spindle A and shaft C ; gears a, b 
and ¢ connecting spindle A and shaft C; base plate D having 





This invention relates to the construction of wheels for use on 





bed ; plate c’ carrying pins c?’; and face plate H on the regular 
i y . om I 
) 


live lathe spindle, substantially as specitied. A lathe attachment 
comprising a frame J having a split hub adapted to engage the 
dead lathe spindle; bolt j for securing frame J to said apadie 5 
dead centre piece I carried by frame J ; and arm j’ constructed 
to have sliding connection with the lathe bed, substantially as 
specified, 
821,609. APPARATUS FOR PULVERISING BLAst FURNACE SLAG, 
H, Colloseus, Berlin, Germany.—Filed August 14th, 1905. 
The slag is run into a receptacle, in the bottom of which is 











placed a drum, which is perforated and made to revolve at a con- 
siderable speed, while air under pressure is forced through per- 
forated rings at each end of the drum. There are eight claims, 
821,670. Drepar, L. S. Parker, New York, N.Y., assignor to The 
James Reilly and Repair and Supply Company, New York, 
N.Y., a Corporation of New Jersey.—Filed March 29th, 1906. 
This is a combination of the excavating machine or steam nayvy 
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with a barge. The stuff raised by the scoop passes down the 

hollow shank, This stuff is transferred by water under pressure. 

There are nine long claims. 

822,077. CHECK VALVE, @. IW. Rich, Memphis, Tenn., assignor of 
one-half to J. T. Lighthurne, Memphis, Tenn.— Filed September 
5th, 1905. 








This invention is explained by the drawing. It is a compact 
form of double check valve. There are four claims. 








Motor Liresoat.—The Royal National Lifeboat Irstitution 
have recently directed their attention to the problem of adapting 
the internal-combustion engine to lifeboats. The latest experi- 
ment in this direction has been made by the installation of a 
Thornycroft four-cylinder 24 horse-power motor in the Newhaven 
lifeboat Michael Henry, with most satisfactory results. The motor 
is auxiliary to, and not in place of, the oars usually used, but the 
boat as now equipped is far more handy than the usual type of life- 
boat. The trials were carried out on the mes under the 
supervision of Capt. Nepean, the chief inspector of lifeboats, and 
the average speed attained with the motor only, and with all 
equipment on board and ballast to the weight of a full crew, was 
7-3 knots. In addition to the speed trials, capsizing trials were 
insisted on and fulfilled, to the complete satisfaction of the 
National Lifeboat Institution Authorities. These trials were to 
determine whether the engine casing was perfectly water-tight, 
and whether the motor would, as required, stop automatically 
when the boat was keel uppermost. If the propeller continued to 
revolve when the lifeboat was capsized, it would be liable to injure 
anyone coming in contact with it, and foul ropes, &c. The boat 
was completely capzised twice, the motor having previously been 
started in each case, and each time it stopped automatically when 
the boat was in an inclined position. The engine casing proved 





grooves ¢ ; clamp G and bolt F for securing frame B to the lathe 
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to be absolutely water-tight. The motor started easily, and ran 
satisfactorily after the capsizing of the boat, 
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PATENTS, DESIGNS, 


Notice is Hereby Given that 


, AND TRADE MARKS ACTS, 
1883 TO 1902. 


ALFRED PaLLIee CRABB, of 7, St. Mark’s- 


crescent, Re pres Park, in the County of Lo: ndon, Manufac- 
turer, SEEKS LEAVE w AMEND the SPECIFICATION of 
M nted to him for “ Improve- 


atters Patent No 26,304 of 1904, grar 
ments the Manufacture of Metal Receptacles for Holding 


IL erie sulars of the proposed amendment were set forth in the 


Illustrated Official Journal (Patents), issued on the 20th 
June, 1906. 

Any person or persons may give notice of Fg aearey to the 
amendment (on Form G), at the Patent-office, 25, Southampton- 
buildings, London, W.C., within one calendar month from the 


of th id Journal. 
geet eee C. N. DALTON 


« ‘omptroller-General, 
e ‘A vchbp. ee 8 
SCH vous 


Thorough education in, SC CE, MATHEMATICS, 
LANGU {GES, ART, and MANU et TRAINING, Stalf of 
16 masters ; excellent ‘tor boarders ; moderate fees ; numerous 
examination results. Currie ulum on lines laid down by the 
Committee of Institute of Engineers ale tens May 10th). - 
Prospectus on app fication to the Headmaster, Rev. W 
JOHNSON, B.A., Lond P366 





Grammar 


edford tommne School. 


ENGINEERING SIDE. 

Exhibitions. Head Master’s Nominations.—For Syllabus of 
the Three Years’ Course, as engeoved by the Authorities of the 
leading London Engineering Colleges, apply, SECRETARY, 
Grammar School, ord. 670 


(tounty of London.—The London 


County Council invites APPLICATIONS for APPOINT- 
MENT to the POSTS of TEACHER of ENGINEERING and 
ASSISTANT DEMONSTRATOR in ENGINEERING at the 
London County Council Paddington Technical Institute, 
Saltram-crescent, 

5 salary of the Teacher of Engineering will be £150 per 
num. 
“ The successful candidate will be required to give lectures 
and conduct practical classes, day and evening, in Mechanical 
Engineering He should have had practic ” workshop 
drawing-office experience, preferably in railway or motor car 
works, and previous teaching experience is desirable. 

The salary of the Assistant Demonstrator in Engineering will 
be £80 per annum. 

The selected candidate will be required to assist in Labora- 
tory, Workshop, and Drawing Office Classes. 

The hours o teaching will be arranged to give an opportunity 
te continue study. - 

Applicants should have had some practical engincering 
experience, 

Applications should be mad. on the official form to be 
obtained from the Clerk of the London County Council, Edu- 
cation Offices, Victoria-embankment, W.C., to whom they 
must be returned not later than 10 a.m. on Saturday, 7th July, 
196, accompanied by copies of three testimonials of recent 
date. 

Candidates applying throngh the post for the form of appli- 
cation should enclose a stamped an dressed envelope. 

Candidates, other than successful candidates, invited to 
attend the Committee, will be oe Uhird-class return rail- 
way fare, but no other expense 

Canvassing, either directly or r indirectly, will be considered a 


disqualification. 
G. L. GOMME, 
Clerk of the London County Council. 
Education Offices, 
Victoria Embankment, W.C, 2261 
\ inistry of Education, Kgy ot. — 
The eo er! of Fadueation invites APPLICA 
TIONS for NSTRUCTOR in MECHANICAL 
gg top fn at iC hedivial Technical School, Cairo, 
Salary or — (£Eg. 35 per mensem), rising to £553 
per annum Ne 45 per mensem). 
Allowance for passage out to Egypt. 
Applicants must be not less than 25 years nor over 30 years of 


age. 
They must be Shoronahly prrctical, competent to take charge 
of | mochanlans engineering works, and to conduct lectures and 





They must have hada complete training in the’ mechanical 
workshops and Papa ha ig of some recognised firm of engi- 
neers, and must also have hey a dij Coleg = Sires Iota 
fr - a University or recogni: echnical Go 

pplications, with a copy of testinal it be posted 
a ny later than June 27th, 1906, to R. Hi , School of 
Sasa Mey Egypt, from whom ee information 
may be obtained b: _—_ letter. 

Applications an rresponden: after the above- 
mentioned date up till July 2st, * must be addressed to 
K. HOLT, Esq., care of Sir Benjamin Baker, G.C.M.G., 2, 
we square-place, Queen Anne’s-mansions, Westminster, 


7 _ Selected candidate required to begin work in October. 
THE VICTORIA 

U niversity of Manchester. —The 

LOWSIIP in, MECIEA 


about - APPOINT to a VULCAN 
NICAL and ELECTRICAL 
NEERING, which is open to University Graduates only. 
Value £120,’ 
The detailed ae of the appointment may be obtained 
from the REGIST 2206 


Plackbrook lena Dam. Ele 


Corporation of Loughborough, in consequence of the 
hear completion of this work, nvite INSPECTION and 
OFF ERS ‘or PLANT used in its construction, comprising 

1. Five-ton Steam Power SCOTCH DERRIC CRANE, 
SS so steel lattice-framed jib ge long, built by J. 
Henderson and Co., Aberdee’ 

!.Five-Ton Steam Power DERRICK CRANE, by Jessop, 
Frege id and Co., of Leicester, with 80ft. steel lattice 

table hand travelling gear. 

3. gol ay mber - fram Steam a TeaRICE 
CRANE, with jib 48ft. lo ae Boo' 

4. Five-ton Steam Power SCC DERRICE CRANE, 
with timber jin 48ft. = by William Morgan, 
Kilwinning. 

§, Five: ton Steam Navvy LOCOMOTIVE CRANE, with 

pee 4, pare steel lattice jin S0ft. long, by Whittaker Bros., 


6. Fous-vom Steam LOCOMOTIVE CRANE, > & — 
Glasgow, with steel lattice jib 30ft. lon, 
Nos. 1, 2, p and § can be loaded on rails immediately. 
Nos. 2 5, and 6 will complete their work in five or six weeks. 
Ania ton iy or to be made to 
Eand F. W. HODSON, MM. Inst. o. 


eae 2nd June, 1906, ar 


(tity of Leeds.—Waterworks. 
NEW FILTER BEDS. 
HEADINGLEY 

e Waterworks Committee invite TENDERS for the CON- 
stnbonion of FOUR FILTER BEDS, CLEAR WATER 
ING ad Ae METER erty the MAKING of ROADS, LAY- 
ING of PIPES and DRAINS , &c., in connection therewith, 
at the site of their New Filter Beds, Otley-road, Headingley, 


weds, 


1923 











: Plans may be seen, and the cpetention, rs of quantities, 
and form of Tender obtained at the office of C as. Henzell, 
a. Inst. C.E., Waterworks Engineer, Meaictn Buildings, 
eds, on ent of a oes of £5, which will be returned 
‘n receipt of a bona fide Tender, accompanied by the docu- 
ments Fecelved, and which Tender shall not have been 


eenders, satoreed “Tender for New Filter Beds, &., at 

be d to the Chairman of the Water- 

worte Constnittee, and delivered in a’sealed cover at the Town 

erk’s Office, Town Hall, Leeds, not later than 10 a.m. on the 
20th July, 1906. 

he lowest or any Tender not necessarily accepted. 
ROBERT E. FOX, 
Town Clerk. 


2197 





Town Hall, Leeds, 
June 2th, 1606, 





(lity of Birmingham.— Water 


DEPARTM 


FILTERED WATER RESERVOIR, &., FRANKLEY. 
The BIG? frome of Boningoaes:: are prep to receive 
TENDER: to enter into a 


Contract for the UCTI ‘ON r a “COVERED FIL- 
TERED WATER RESERVOIR and CONNECTIONS at the 
Frankley Waterworks, Northfield, near Birmingham. 

The drawings may be seen, and specification and bills of 
quantities obtained, at these offices on and after July 2nd 
next, on the deposit of the sum of £5, which will be returned 
after the receipt of a bon4 fide Tender, with the billsof quanti- 
ties fully priced out. 

The site at Frankley may be inspected by appointment from 
ih oa to July 6th inclusive. 

of application for particulars is necessary, as only a 
limi number will be given out, and none after July 6th. 

The contractor will be required to undertake not to pay less 
than the minimum standard rate of wages current in the 
district in which the works are situate. 

Sealed Tenders, addreased to me and endorsed,” Tender for 
Works at Frankley,” are to be obey at these «ices at or 
before noon of Friday, July 20th, 1 


The oo do not bind tll to uw Sue lowest 
or any Tender, 
(Signed) EK. ANTONY 28s, 
Weeretary. 


Offices, 44, Broad-street, Birmingham, 
2ist June, 1906. 


(County Borough of Bolton.— 
ELECTRICITY DEPARTMENT. 
The Electricity Committee of the Bolton Corporation _— 
TENDERS for the SUPPLY, DELIVERY, and ERECTIO 
of CONDENSING APPA ARATUS. 
tification and pone s ae EMILE be _ on application 
tol r. Arthur A. Day, Borough Elec- 
trian Engineer and AS oarct ts Spa-road, 


il 


ew 
ovurr y +% 


The Comunttos | & taitors 
for TWO 12% HORIZONTAL ru 
pumps, l6in. ‘stroke, double. acting. 

be seen at the Pumping Station of the County Asylum, 

Ralohile Makers, Mather and Platt. 

Prices to include ag down and removing from site. 

‘Tenders to reach my office not later than 5 p.m. on Thursday, 
July 26th, endorsed on the outside ‘* Pumps.” 

The Committee do not bind themselves to acce pt the highest 
or any Tender. 


igs Board. 
RAINHILL. 
OR SALE. 
Abs to receive PRICES 
PING ENGINES, 6in. 


By order, 
JAS. GORNALL, 
Clerk and Steward. 
Clerk's Office, County Asylum, Rainhill, 
June 25t h, 1 2213 


Met ‘opolitan Water 


TEN ey FOR SLUICE V ood = 





Joard. 


FORTIS GREEN RESERVOIL 
The Metropolitan Water Board invite TE a for the 
MAKING, T Evie he and DELIVERING of 42in. and other 
SLUICE VALVES, 


Forms of Tender paos contract with specification may be 
obtained, and the Firs, So inspected, upon application to the 


Engineer at the a spe Fs -road, Fortis Green, East 
Finchley, on or after Friday, the 29th June, 1906, 
— een the hours y as aad 4 (except on Saturdays). 

‘enders, enclosed led envelo; dressed to the Clerk 


of the Board, cena Water Board, Savoy-court, Strand, 
W.C., and endorsed “ Tender for Sluice Valves, &c., FortisGreen 
rvoirs,” must be delivered at the offices of the Board not 
[ later than 10 a.m. on Tuesday, the.l0th July, 1906. 
The Board do not bind themselves to accept the lowest or 
any Tender. 
Savoy-court, Strand, W.C., pane 





Bolton, on and after 23rd June instant. 

Tenders, endorsed “‘ Condensing Apparatus,” to be add 
to the Chairman of the Electricity minittee, Town Glerks 
Office, Town Hall, Bolton, and — be delivered not later than 
12 o’clock noon on July 12th, 

The Committee do hot bind thomesines to accept the lowest 


or any Tender. 
SAMUEL PARKER, 
Town Clerk. 
Town Hall, Bolton. 
16th June, 1906, 


ie Sn 2071 
of London. —To 


(Sounty Con- 
TRACTORS AND OTHERS. 


The London County Council invités TENDERS for 
ee Seeriae, RE-PAINTING, &e., of LEA BRIDGE, 


Persons desiring to submit Tenders may obtain the specifica- 
tion, bills of quantities, form of Tender, and other particu’ 
on application tothe Chief Engineer, Mr. Maurice Fitz-Maurice, 
Cc. : 


.G., at the County Hall, Spring ens, S.W., upon 
payment to the Cashier of the Council of the es of. éi. 
This amount will, after the Council or its C shall 


27th June, 1906. 
Metrope Water " Board. 
TENDERS FOR PIPE-LAYING. 


politan 
The Metropolitan Water Board invite TEN “ore for the 
LAYING of about 3000 YARDS of WATER MAIN, from 
Plumstead Common to Woolwich Common Reservoir, in the 
Kent District. 

Forms of Tender, with schedule and conditions of contract, 
may be obtained on application to the District Engineer, at 
the Board’s Offices, Brookmill-road, Deptford, 8. E. 

Such application must be made between the hours of 10 and 4 
(except on Saturdays) on and after Friday, 29th June, 1906. 

Tenders, enclosed in sealed envelopes, addressed to the 
Clerk of the Board, and endorsed “Tender for Pipe-laying, 
Kent District,” must be delivered at the —o of the Board 
not later than 10 a.m. on Tuesday, 10th Juiy. 

The Board do not bind themselves to tae ‘the lowest or 
any Tender. 

Savoy-court, Strand, W.C., 


26th June, 1906. 2221 





have come to a decision upon the Tenders received, but not 
before, be returned to the tenderer, provided he shall have sent 
in a bona fide Tender, and not have withdrawn the same, bu 
in aes case will the fee be returned unless a bond fide Tender is 
submit 

Full particulars may be obtained on application at the 
County Hall, " progwes to the payment of the fee fur the 
specification, & 

Tenders must be upon the official forms, and the printed 
instructions contained therein must be strictly complied with. 

The contractors will be bound by the contract to pay all 
workmen (except a reasonable number of legally bound appren- 
tices) employed by them wages at rates not less, and to 
observe hours of labour not greater, than the rates and hours 
set out in the Council's list, and such rates of wages and hours 
of labour will oe inserted in, and form part of, the contract by 

way od schedul 

Bac’ h ‘Tender. is to be delivered at the County Hall in a 

Pi cover, addressed to ** The Clerk of the London County 
Connell, Spring-gardens, S.W.,’ and marked “Tender for 
Painting, &e.. Lea Bridge.” 

No Teniler will be received after 10 a.m. on Tuesday, the 
10th July, 1906. 
y Tender which does not comply with the printed instruc- 
cnn 7 r Tender may be rejected. 

Tne Council does not bind itself to acce; 
Legge and it will not accept the Tender o: 
who shall on any previous occasion have gobs Loy : Tender 
after the same had been opened, unless the reasons for the 
withdrawal were satisfactory to the Council. 


. L. GOMME, 
Clerk of the London County Council. 


County Hall, Spring-gardens, S.W 
, znd June, 906. , 2:95 


pte the mth or any 
or firm 





(‘ounty ‘Council of Middlesex. 


TO CONTRACTORS, 

The Light Railways and Bg Committee of the County 
Council invite TENDERS for the WORK and MATERIALS 
REQUIRED in the CONSTRUCTION of a PERMANENT 
WAY (for Electric Traction BRIDGE WORK, ROAD 
WIDENINGS, &c , for 

CONTRACT No. ‘17. 

Railway No. 1 (Order 1903).—A line of double track (with 
cross-overs, contingent works, &c.), to be laid along Green 
Lanes, in the districts of Wood Green and Southgate, in 
the county of Middlesex, to a length of 3 miles 0 furlongs 
4 chains, or thereabouts. 

The plans, conditions of contract, specification of works, &c., 
for this contract may be seen, and schedules of quantities 
obtained, by intending contractors (on payment of £10, which 
will be returned on receipt of a bona fide Tender) on applica- 
tion at my offices, between office hours, on and after Wednes- 
day, June 27th, 1906. 

‘Tenders, properly sealed and endorsed ‘‘Tender for Light 
Railway No. 1,” to be delivered to Sir Richard Nicholson, Clerk 
of the County Council, Middlesex Guildhall, Westminster, 
S.W., not later than 12 noon on Wednesday, July llth, 1906. 

The County Council does not bind itself to accept the lowest 


orany Tender. 
H. T. WAKELAYM, M. Inst.C.E., 


County Engineer. 
Middloses Guildhall, 
Westminster, S.W. 


14th June, 1906. 2154 


Ss TEEL PIP PES. 


Water Board. 


Derwent Valley 
DERWENT AQUEDUCT. 


oo Derwent Valley Water Board is prepared to receive 
TENDERS for the MANUFACTURE and SUPPLY of 
STEEL PIPES for a section of the above work. 

There will be about 400 yards of 40in. Steel Pipes; 4000 
yards of 32in. ditto ; and 1250 yards of 29in. ditto. 

Particulars may be obtained on SS eee to Mr. Edward 
Sandeman, M.1.C.E., Engineer to pard, at these Uffices, 
on payment of Two Guineas, which will be returned on receipt 
of a bona fide Tender and the documents furni by him. 

Sealed Tenders, endorsed “Tender for Steel Pipes,” to be 
delivered to him not later than 9 o’clock on Tuesday morning, 
the 3rd July. 

The Board will not be bound to accept the lowest or any 


Tender, 
0. B. STEWARD, 
Clerk to the Board. 
Bamford, near Sheffield, g 
2st June, 1906. 2187 


(treat Northern Railway Com- | D 


PANY payee 





‘ENDERS for the 


Directors are 
STEEL RAILS 


The pre 
PURCHASE of about 600 TONS v4 ‘OL 
(Flange, Double-head and Bull-head Sections). 
pe of Tender may be obtained on application to the 

retar 

Tenders, made out on the proper form, and marked “ Tender 
for Uld Rails,” must be lodged with the “undersigned not later 
than 10 a.m. on Monday, 9th July, 

The Directors do not bind thenzhetees to accept the highest or 


any Tender, 
T. MORRISON, 
Secretary, 
Secretary’s Office. 
Amiens-street Terminus, 
Dublin, 27th June, 1906, 2230 








etro litan W ater Board. 
ERS FOR SLUICE VALVES. 
re EDUCE Chins HILL To CRANL EY GARDENS. 


he Metropolitan Water Board invite TENDERS for the 
M.iKING STING, por DELIVERING of 42in. and other 
SLUICE VALVES, &c. 


Forms of Tender and contract, with specification, may be 
obtained, and the drawings inspected, upon application to the 
Engineer, at the Firs, Southern ortis Green, East 
Finchley, on or after Friday, the 29th June, 1906, between the 
hours of 10 and 4 (except on Sati ys). 

nora enclosed in sealed pon MO addressed to the 
the Board, Metropolitan Water Board, Savoy-court, 
W.C., and endorsed ‘‘ Tender for Slnice Valves, &c., 
Aqueduct, Child’ 's Hill to Cranley Gardens,” must be delivered 
at the offices of the Board not later than 10 a.m. on Tuesday, 
= 10th July, 1906. 
The Board do not bind themselves to accept the lowest or any 
Tender. 

Savoy-court, Strand, W.C., 

2220 


27th June, 1906. 
_ Railway. —The 


North-1 Eastern 
receive TENDERS for 


RENEWAL» of the he SUPERSTRUCTORE of the BRIDG 
carrying the passenger lines over the River Tees near 
Thornaby, Stockton. and the CONSTRUCTION and EREC- 
TION o a NEW STEEL BRIDGE, of five spans, of a total 
length of about MOft., including about 360 tons of steel work. 
The contract will also include the R 1 and R g of 
part of the Piers in Masonry. Plans may be seen. and specifi- 
cation, detailed quantities, and form of Tender obtained, on 
Bompany ap) easton at the office of Mr. W. J. Cudworth, the 
sarge "8 ineer, at York, on and after Monday, the "25th 
June. ‘enders, marked “Tenders for the Renewal of 
Tees Brides." Thornaby,” must be sent to the Secretary, at 
York, before noon on Tuesday, July 24th. The Directors do 
not bind themselves to accept the lowest or any Tender.— 
R. F. DUNNELL, Secretary, York, 21st June, 1906. 2178 














Reyal Siamese State Railways. 
tNDERS are requested for an IRON BRIDGE across 
the Menam River, Siam. 

Drawings and conditions may be obtained for a payment of 
10s. from W. A. Evans, Acting Financial Agent, Siamese 
Legation, 23, Ashburn- -place, S.W 

Sealed ‘Tenders must. be forwarded to the undersigned, in 
whose office they + be Ad opened on October Ist, 1906. 


“Duecter Generel Railway Department, 
Bangkok, Siam. 2272 


areoe Birkdale, and West 


LANCASHIRE WATER "BOARD. 
TO P NDERS. 


IPE FOO 
The Board pre eores to receive TENDERS for the 
MANUFACTURI RE and DELIVERY of — 370 TONS of 
CAST IRON PIPES and SPECIAL CAST 


obtained at the offices of Messrs. H. Rofe n, 8, Victoria- 

street, Westminster, on and after tanday. © the Sad of J uly, on 

payment of Five Guineas, to be ret turned upon receipt “of a 
na fide Tender. 

Tenders to be sent in to the nodersignith on_or before Ten 
o'clock in the forenoon of Thursday, the 12th July next, 
endorsed “Tender for Pipes.” 

The Board do not bind themselvés_to penne the lowest or 
any Tender. 





ALLEYNE BROO 
Clerk to —* Board. 

11, St. George’s-place, 
rd-street, Southport, 

une, 1906. 





2201 
['wickenham Urban 


District 
COUNCIL. 
SEWAGE DISPOSAL 4 REFUSE DESTRUCTOR 


CONTRACT “G.”"—ELECTRIC LIGHTING, &c 
The above Council invite TENDERS for the ELECTRIC 
LIGHTING and SUPPLY of ELECTRICAL MACHINERY, 
&c., at the Pumping Station and Destructor Buildings, Sewage 
Disposal Works, The Mereway, Twickenham. i 
btained, an 


Baroda, and Central 


Bombay, 
INDIA RAILWAY. 


ASSISTANT TELEGRAPH SUPERINTENDENT. 
The Directors are prepared to receive APPLICATIONS (by 
letter only) from a Crab t candidates, for AP. POINT. 
MENT as an ASSISTANT TELEGRAPH SUPERINTEN 

DENT in the Company's Service in India. 

Candidates shouid not be under 25 or over 3 years of age, 
and must have had a technical education at some recognised 
eugineering college, and must possess a thorough knowledge of 
railway electrical appliances for train signalling and electrical 
interlocking of signals, the manufacture of electrical instra- 
nents, testing of telegraph lines, ‘and the management of 
dynamos and charging of storage cells, 

ary, Rs. 360, rising on approved service to Rs. 500 per 
calendar month. 

‘Terms:—A 5 years’ agreement, with first-class free passage to 
India, rs home again on termination of service, unless for- 
feited by misconduct. 

The candidate selected will be rejnired to pass a medical 
examination by the Company’s Cofsulting Physician before 
appointment. 

otters of application, accompanied by a brief record of the 
candidate's career, with copies of testimonials (not originals), 
marked outside “Assistant Telegraph Superintendent,” 
should be addressed to the unc lersienet not later than the 


lith July. 
W. V. CONSTABLE, 
Officiating Secretary 
Offices, Gloucester House, 
Bishopsgate-street Without, 
London, E.C., 27th June, 1906. 





founty of London. The London 

County Council invites APPLICATIONS for the AP- 

POINTMENT of a PRINCIPAL ELECTRICAL ASSISTANT 
in the Pg De; ment. 

Candidates mnst be between 30 and 45 years of age, and 
should be students, associates, or members of the Institute of 
Electrical Engineers. 

They should have had experience both in the design and 
construction. of electrical machinery, and should have good 

knowledge of electric lighting and wiring. 

Preference will be given to a candidate who has proved him- 
ee of organising and taking charge of a considerable 
staff. 

The salary attached to the appointment will be £300 a year, 
and the gentleman appointed will hold his office during the 
pleasure of the Council, will be required to give his w’ hole time 
to the duties of his office, and will not be allowed to e any 
private practice, to hold any other appointment, or to occupy 
any other paid position, and any fecs received by him either as 
a witness or in any other capacity are to be paid to the Council ; 
=< he will further be required to conform to the Council’s 

lations in respect of the superannuation and provident 
fund, in the benefits of which he will participate. 

Forms of application can be obtained either by applying per- 
sonally or by sending a stamped addressed foolseap envelope to 
the “Clerk of the Council, County Hall, Spring-gardens, 
S.W.,” and the latest time for receiving : applications is 10 a.m. 
on Friday, 13th July, 1906. 

Personal canvassing of members of the Council is strictly 
prohibited. 

L. GOMME, 


G. 
Clerk of the London County Conneil, 
County Hall, 
Spring- -gardens, S.W. 
27t! 


h June, 1906. 2230 


Straits Settlement. 


MUNICIPAL ENGINEER'S DEPARTMENT. 

The Municipal Commissioners of the Town of Singapore 
REQUIRE, as soon as possible, an ASSISTANT ENGIN KER, 
between 23 and 35- years of age, of sound constitution. He 
must*have hada good technical education, a regular training 
as a civil engineer, experience in surveys, and in plans for and 
in the construction of all kinds of roads. Preference woukl be 
given to a candidate with experience in the plant and in the 
preparation of materials used in road-making, including 
quarrying, also to one connected with the Instituuon of Civil 
Engineers. 

The engagement will be for three years, ard the applicant is 
to state the earliest date upon which he would be prepared tu 
leave for Singapore. 

A second-class passage will be provided by mail steamer, or 
first-class passage by other steamer, with half pay during the 
voyage out. 

The salary will be dollars 3600 for the first, 3900 for the second, 
and 4200 for the third year, paid monthly ata fixed dollar rate 
of two shillings and fourpence sterling, with such local trans- 
port allowance as may, from time to time, be sanctioned by the 
Commissioners. 

Applications, stating age and p‘ace of birth, and giving 
details of education, training and experience generally, and 
particularly in municipal work, and referritg to the above 

im, — copies (ovly) of testi- 
monials -and personal references, be-ledged with C. C. 
Lindsay, Esq., M. Inst. C.E., 180, lin ro Glasgow (who 
will give further particulars if requested), not later than 
Tues day, 1 10th July, 1906, 2231 





Singapore, 








Wanted, kama to Managing 


Director of a Constructional Steel Works ; must 
between 30 and 40 years of age, with a sound engineering train- 
ing, and have had considerable experience in dealing with 
correspondence and complicated matters connectec with 
bridge work and general engineering ; must be able to write 
shorthand, also to dictate letters and attend to correspondence ; 
good salary would be paid to an efficient man.—Réply, in con- 
fidence, e, giving full particulars of past experience and salary 
ex Box 632, c.o. Messrs. R. F. White and Son, General 
Sdvordsing Ag Agents, ‘33, Fleet-street, E.C. 2253 


. ° ; 
\ anted, Engineer, Six o’Clock 
man, for works; must be well experienced in Electric 
Generating Plant, &e., also in High-speed and other Steam 
Engines ; used to economical control of men.— Address, stating 
age, experience, and ee Stee 2211, Engineer Office, RS) 
Norfolk-street, Strand, V 2211 


aces PEERY TR 


Wanted, - ‘First- class Assistant 

EXPERT and DRAUGHTSMAN in Gas Engines, 
Suction Gas Plants and Oil Engines. Must be thoroughly 
practical engineer, good designer, and well up in theory an 
the most modern practice.—Apply, stating age, full pa articulars 
ten erience, and salary required, t? DAVEY, PAXMAN and 

td., Engineers, Colchester. 2167 

Vy Tanted, Geologist or Mining 

ENGINEER, young, with thorovgh knowledge of the 
geology of iron ore, ‘especially hematite, to proceed abroad, 


and advise on iron ore deposits. Six or twelve months’ engage- 
— Address, 














ment. ine pe Bebe essential. ae age, 
qualifications, e: rience, references, and salary, to 200», 
Engineer Office, & , Norfolk-street, Strand, Ww.c, 2069 


a Works Sicices for a 


small General pg Works in London. Motor 
and all kinds of repair work a specialité. Applicants to state 
a experience, and salary eared: &c. — Address, 2204, 
Engineer Office, 33, Norfclk-street, Strand, W.C. 2204 











Specifications’ and forms of Tender ma: 


drawings ted, at the office of Mr. William Fairley, '‘Con- 
sulting ne ineer to the Council Se, Victoria-street, West- 
minster; also on 2) lication to Fred. W. Pearce, Sur- 
veyor to the Council, Town Hall, Twickenham, on deposit of 
crossed cheque for "two Guineas, made payable to the Council, 
which deposit will be returned on receipt of a bona fide Tender. 
Sealed Tenders, on the forms supplied by the Council, to be 
delivered to the undersigned on or before noon on Wednesday, 


the 11th day of July, 1 

The Council A not bind themselves to accept the lowest or 
any Tender, 

By order, 
H. JASON SAUNDERS, 
Clerk to the Council. 
20th June, 1906. 
Town Hall Twickenham. 2173 
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Assistant Wanted for Indian 


Branch of Iron Roofing and_ Brid; e Manufacturers. 
Must have thorough knowledge of such work 
marrica ; tive years’ agreement ; salary starting 
yearly advanece.— Address, 2193, Engineer Office, 33, ‘Norfolk. 
street, Strand, W.C. 2193 


cs 7 . A x 
(tivil Engineer for the Far East: 

experienced in Earth, Masonry Work, and general Build- 
ing Construction ; single man, 30 to , With ‘Oriental experience 
preferred ; salary £350 to ye with, and commission. — 
Addross full particulars to Z. C. E., co. Messrs. Deacon’s, 
Le rade ahall- street, EC. 2255 


Civil Engineer Required, and to 


Assist in Engineering Department. Must have a 
thorough theoretical and mathematical training. with ex- 
perience in designing and carrying out all kinds of structural 
work.—Write, stating age, 1 particulars of experience, and 
commencing salary required to 1008, c.o. Brown's, 17, Tothill- 
street, Ww estminster. — Pp 369 


De. Beers Consolidated — Mines, 


KIMBERLEY.—WANTED, first-class MECH ANICAL 
and ELECTRICAL ENGINEER as ASSISTANT GENERAL 
MANAGER. Age 33 to 43. Salary £1800 and free quarters. 
Must have considerable experience and high technical qualif- 
cation;s.—Apply in writing, enclosing copies of testimonials, to 
A SM ART. 5, St. Swithin’s- lane, London, E. Cc. 2270 


Foundry Manager. — Practical 
FOUNDRY MANAGER REQU IRED. Good metallur- 
sist Experience in latest machine and other moulding 
— th xis. Knowledge of steel or — able ironwork an advan- 
age. State age, experience, and salary required.—Address, 
2 “oO Eagine r Oifice, 33, Norfulk-street, Strand, W.C. 2200 


=e > = 

K: ynoch Limited Reguire the 

SERVICES of an ELECTRICAL ENGINEER, 
unm — 1, and not over 30, for work in South America. Must 
have hal commercial aud thorough technical experience, Man 
uready acquainted with South America preferred.—Apply by 
le stter only, with full particulars of past experience, age, ‘an¢ 
salary required, to SECRE' Y, Kynoch Limited, Lion 
Ww orks, w itton, hear Birmingham. 2 


Mechanical Engineer Wanted to 


Take Charge of Engineering Department on large pro- 
ducing mine abroad. Must have had experience in similar 
position.—Apply by letter, giving Age and full particulars of 
qualifications and experience, to T. C. W., care of Street’s, 30, 
Cornhill, E.C. 22 


Required, as "Assistant to. the 


BLAST-FURNACE MANAGER, a Young Engineer, 
wh> must have had a first-class training, both technical and 
oe ractical, and preferably a year or two practical experience of 

ast-furnace work. -Apply, stating age and all particulars of 
education, training, and subsequent work, together with idea 
of salary expected, to the GENERAL MANAGER, Ebbw Vale 
Steel, Lron, and Coal Co., Ltd., Ebbw Vale, Mon. 2067 





r | Engineers.— Wanted, Married 


MAN as ASSISTANT in a small Engineer's and Con- 
tractor’s Business in South of England. ust be energetic, 
good draughtsman, and calculator; able to control men. State 
age, wages, and experience, and when disengaged, and copies 
of testimonials, notreturnable. This is a permanency for suit- 
able man. — 2133, Engineer Office, 33, Norfolk-street, 
Pirand, w.c 2133 





\ anes a Fi irst-class Draughts- 
MAN mi constructional steel work ; a know =e of 
gasholder work a recommendation, but not essential a 
giving full particulars, stating age and salary required, 0,2 2, 
E ngineer Office, 33, Norfolk-~ -strect, Strand, W 
W anted, Draughtsman, Accus- 
TOMED to Small Marine Work.—R ci with full 


- rticulars, to CRABTREE and CO., Ltd., Engineers, Great 
Formont’ ». 2214 








Wanted. E :xperienced Draughts- 


MAN: one who is thoroughly conversant Sith the 
designing of Railway Carriage Underframes, Brake Rigging, 
&e.; railway man preferred —Write, stating age, with ful par- 
ticulars of experience and salary required, to X. Y. Z, co 
Smith’ 's Advertising Offices, 51, Moorgate-street, E.C. 2250 


‘ 





Wanted, First-class Draughts- 


MAN, accustomed to Electric Cranes and Travellers 
State references and salary expected. 


(none other need apply 
(Leicester and London), 
2210 


—JESSOP and APPLEBY BROS. 
Limited, Leicester. 


Wanted, First-class Head 


DRAUGHTSMAN for Machine Tool Works in Halifax. 
Good salary.—Address, in = lence, 2271, Engineer Office, 33, 
Norfolk- stre xt, Strand, Ww. 2271 





Wanted for "FR ES in the |— 


Midlands, handy DRAUGHTSMAN, able to make 
working drawings of rolling mill and similar heavy machinery 
from sketches and superintend erection. Must have some 
knowledge of a and patternmaking. — Address, 
stating experience, age, and wages 7 gxiepes to P3350, Engineer 
Office, 33, Norfolk-street, "Strand, W.c P5330 


‘ = : 

\ anted, Thoroughly Experi- 

ENCED DRAUGHTSMAN, capable of taking ort 

quantities ani cst mates. Give references and experience. — 

R. H. LONGBOTHAM andCu., L*i., Ings Foundry, Se he 
5 





First-class Draughtsman, Accus- 
to Conveying and Hoisting Machirery for 
nginantoe’ Works in London,—Apply (by letter only), stating 
age, sree and salary required, to Box 630, care of 
assis. R. White and Son, Qeneral Advertising Agents, 
3, Fleet- ria, B.C. 2222 


irst- bless Draughtsman, having 


special ppowtedye of and experience with Motor ca 
work, WANTED in London district ; good opportunity for 
capable man. — Write, giving full particulars of experience, 
Ss ae & and salary required, to G. 8S. L., co. Street's, 30, 
Cornbill, 2263 


a ead Draughtsman.—W. anted, 


First-class~-MAN for large Engine Works in the Mid. 
lands. Must have good experience in high-cluss work, and be 
capable of taking full charge of and organising draw ing-office 
staff for a works employing over 2000 men. Liberal salary witl 
be paid to suitable man. Replies, which will be treated in 
strict confidence, must state aze, particulars of experience, and 
salary required.—Address, 2182, Engineer Office, 33, Norfolk- 

stree!, Strand, W.C 21 


Junior Draughtsman Wanted for 


Jig and Tool Drwing-ftee ; must have had workshop 

experience, and salary 

T, Ltd., Works Office, 
2184 





experience. — Apply, stating age, 
rejuired, to Momen. ALFRED HERBE 
Cov mtry. 


Required, a Young Mechanical 


DRAUGHTSMAN ; must be en educated, had good 
theoretical and practical training.—Apply by mone ta ge, 
experience,and salary expected, to MECI CAL, co 
Avbott’s, 32, Es ustcheap, London, E.¢ P39 


Wanted Immediate ay. a First- 


CLASS MACHINE SHOP FOREMAN; must be 
ae, accustomed to the use of up-to-date ms achine 28, and 
to the repairs to machinery in iron and steel rolling mills ; none 
but men accustomed to high- speed machinery, good organisers 
and timekeepers, need ap aly State previous experience and 
salary ers to 2189, Engineer Office, 33, Norfolk-street, 
Strand, 2189 








Wanted. ‘Immediately, a First- 

CLASS STEEL WORKS MECHANICAL FORE- 
MAN; must be thoroughly accustomed to the Engineering 
Work in large Plate and Section Mills; none but thoroughly 
well-trained men, good organisers and timekee} pers, need apply. 
—Address, 2188, Engineer Office, 33, Norfolk-street, S788” 


. r . 
Jngineer Waited to Take Posi- 
ION of UNDER-FOREMAN or LEADING HAND 
ii. OIL ENGINE DEPARTMENT of large Engineering 
Works, London district; must have had practical experi- 
ence in similar works, energetic, and good disciplinarian ; 
wages £2 2s. per week to start.—Apply by letter to OIL, c.o, 
Bates, Hendy and Co., 4, Budge-row, C: annon-street. 2224 


Heed Toolmaker Wanted for 


REPETITION WORK; must have thorough knowledge 
of best machine shop practice and ability to control men.- 
Apply, with full particulars, including age, experience, and 
ager. required, to P343, Engineer Office, 33, Norfolk-street, 
Strand a, Wc. P38 


Ag gent Wanted for the Sale of 


FERRO-TU sceacgin 5 ae WOLFRAM METAL 


SHEF FIEL D “DISTRICT. 
Please address, stating qualifications, G. H. 317, 
oon a Mosse, , Leipaigersty. 103, Berlin. 


Wanted b Sheffield "Steel 
Manufacturers, 


3ENTLEMAN calling upon Tin-plate 
Works, Iron and Steel Works, Engineers, Collieries, &c., to 
PUSH their SPECIAL ITIES of High-speed Steel, Twist 
Drills, and Shear Blades on commission in South Wales and 
Monmouthshire. Preference given to applicant with a know- 
ledge of the trade.—Reply to Box 59, General Post-office, 
Sheftield. 2191 


Engineers Tools, Milling Cutters, 
GAUGES, &.— A GOOD TRAVELLER or COM- 
MERCIAL MAN REQUIRED; energetic; good posts 








care of 
2254 








of users’ requirements, j pew catalogues, &c.; state age, 
erience and salary. idress, 2199, 4h, Office, 3, 
Norfolk-street, Strand, W.C. 2199 


R epresentative, Yorkshire and 
v E. Coast. Must have connection with engineers, steel 
manufactu-ers, and allied trade ; practical mechanic preferred ; 
answers must state experience, salary required, giving refer- 
ences; confidential. — Address, 2192, Engineer Office, 33, 
Norfo’k-street, Strand, W.C. 2i¢2 


['raveller Req uired ; Must be 


man of good calibre, - to deal with inquiries and hunt 
up new business; must be energetic and abie to hold his own 
in transacting business ; some mechanical experience is neces- 
sary. — Address, 2225, Engineer Office, 33, Norfolk-street, 
Strand, W.C. 2225 


raveller Wanted with Good | is 


connection amongst Advertisers of mee Goods. 
—Address, 1%, Sell’s Adv ertising Offices, London, E.C. 2262 











raughtsman (Good Mechanical), 
not ea ler 23 years.—Particulars rezarding experience 
and salary toe VAUGHAN and SON, Limited, Overhead Elec- | 
tric Travelling Crane Mannfacturers, West Gor ‘ton, Manctiester. 
2236 





Draughtsman Required, having 
Fe =. knowledge and experience in Patent Raintere 
State fullest particulars, salary expected (moderate).— Address, 
P33, Engineer O/ice, 33, Norfolk-street, Strand, W.C. P343 


[)raughtsman Required, a 


long experience in Electrical Engineering, used to dea’- 
ing with large units, both continuous and alternating. 


Aliress, stating age, qualifications, salary, &c., 2181, te eg 
Office, 33, Norfo! k-street, Strand, W C. 181 


[Praughtsman. —Wanted, a Com- 
PETENT DRAUGHTSMAN, by a large Firm of Manu- 
jacturers in the South-west district; age 20 to 25.—Write, 
stating age, experienc, and salary required, to 2237, Engineer 
Office, 53, Norfolk-streec, Strand, W.C. 2237 


] raughtsman Wanted by Firm 


of ee ul Engineers and Bridge AB must 
have experience in Designing and Quantities for Estimatang. _ 
State age, experience, terms, &c., to 2208, Engineer Office, 33, 
Nerfolk- street, Strand, W.C. 2208 


Draxg ghtsman Wanted in Light 


nye sy Steelworks, well up in Designs and 

Stresses ; age 28 or over.—Write fully, stating age, ¢xperience, 

and when free, REES and KIRBY, Ltd., Morriston, y Beransen. 
1 


| yraughtsman Wanted, with 
good experience in Marine Petrol Sarineii perma- 
nency ; good prospects for capable man; this is not a junior 
pos ion, and none but Caceneey competent men need apply. 
Stite_age, experience, and sa we to 2207, Engineer 
Office, 38, Norfolk-street, Strand, 2207 


aa 
i] raughtsman (21-25), who has 
served time in shops, for General Foo a ae Tracing, &c. 
College training : aise Eee erred. Salary, £100-£1: 
ing toe - rience and qualifications, Which should Se 
fnil. - Fi P3035, Engineer Office, 33, Norfolk 
Stran 




















.» accord 
iven in 
-street, 
P33 





E xperienced Assistant Draughts- 
MAN for Railway Rolling Stock WANTED.— Address, 

stating age, experienc ary required, and refore’ neces, 2183, 

Engincer Office, 33, Norfolk-street, Strand, W.C, 2183 


| ence, and used to repair work ; 


v Fier: a Smart Boilermaker 


for the East. Must have a good all-round experi- 
age about 30.—For further 
particulars, write Z. B. M., care of Deacons, _— 


street, E.C 


Engineer, 5—6 Years’ Works 


experience, thorough theoretical training, expert calcu- 
lator and designer, DESIRES POSITION as Ae ee 
DESIGNER or WORKS MANAGER.—Addréss, P326, i 


neer Office, ndicet Norfolk- atreet, | Strand, W.C. 
ngineer (27 “Desires Position 
SASSISTAN MANAGER or FOREMAN; 11 years’ 
expérience on traction, portable, marine, and gas engines and 
tools, Had charge of works for last four years, Good testi- 
monials. Address, P344, Engineer Office, 33, Norfolk-street, 
Strand, W.C. P34 


Eagineer (33) Desires Position, 


preferably abroad, Eight years” superintendent ia 
charge of fleet of small craft, &. General experience in design- 
ing, building, running, and repairing light craft and general 
machinery. Accustomed te full pe Be: of | number of 
workmen, and has also considerable commercial experience. 
Health always excellent (including nine years in tropics). First- 
class references, including personal ones in London.-—Address, 
F. E., care Davies and Co., Advertising Agents, Finch-lane, 
Cornhill. 2249 


3 * a > 
Epgineer (35), with 15 Years 
Kailway experience, holding Hees agers pie. well 

uP in_bridgework, strains, &., energetic, SEEKS APPUINT- 
MENT; moderate salary ; highest t references. a mdleces P3335, 
Envineer Office, 33, Norfolk -street, Strand, W.C. PSS 











ngineer (37), Ten Years as 
ES and manager with modern firm, REQUIRES a 
RESPONSIBLE SITUATION; exp. general engineering, 
repetition, and tool-room work ; first-class refs.—Address 
Ps6l, Engineer Office, 33, Norfolk- street, Strand, W.C, hs 


({entleman, Just Resigned Ap- 


POINTMENT as WORKS MAN AGER of large Motor 

Car Factory, turning out well-known oate in quantities on the 
interchangeable system, DESIRES SIMILAR APPOINT- 
MENT with established firm, syndicate, or capitalist. Very 
hard-working and energetic, and expert in cheap production 
and factory management, and on the design of motor cars, 
buses, engines, &c., and all the tools and jigs to produce 
same; has wide commercial knowledge and connection. 
Excellent opportunity for firm wishing to take up this branch. 
Address, P345, Engineer Office, 35, Norfolk-street, Strand, 
Wie, P35 





m> 
oS Engineer, Ist BO.T.'s 
Certificate, gooa T entlinesis ae for all service, 10 years 
, with some experience of electric light, W. ANTS 


rience, 
tO ag 
»370 


E MPLOY MENT in Charge of Engines, Boilers, &c. 
370, Engineer Office, 33, Norfolk-street, Strand, W.C, 


Marine Engineer (25), 2nd B.T. 


certificate, 3 sea, 4 years’ shop experience, SEE cK 
SIT., charge engines and boilers or drawing-office ; excellen nt 
NE, 95, Addison-gardet's, we.” i 





testimoniais.—W. BO} 


. ~ . ry : 

N arine Engineer (28), 7 Years 
sea experience, 24 drawing-office, thorough workshop 

and technical training, with large London firm, first-class 
K.O.T. certificate, and excellent testimonials, SHEKS Pusl- 
TION ASHORE ; charge of machinery or otherwise. Moderate 
Shy Address, P368, Engineer Office, 33, Norfolk- pes” 
Strand, ,. 


arine Engineer (34), Ist 
B.O.T.’s Certificate, 12 years’ sea experience, used to 
electric wee ee, and ‘natural draught boilers, SKEKS 
EMPLOY MENT in Charge of Engines and Boilers; highest 
references. pe Pu, Engineer Office, 33, Norfoik- strect, 
Strand, W.C. P40 


echanical Engineer, “Good 
theoretical and practical training, shop, and D.O., 
DESIRES POST. Excellent experience in_ producer gas 
plants, suction and promere:: Fraacane P3560, Engineer Office, 
aicnh Norfolk- k-atrect, Strand, Ww P3560 


Mechanical a (28) Seeks 


PPOINTMENT; ‘cceah general knowledge, sea 
and land experience, first-class certificates and testimonials. — 
Address, DU NNING, 128, Fenton-street, Leeds. 353 


Position Wanted by Middle-aged 
PRACTICAL ENGINEER two look after and keep in 
repair Steam Motor Tractors, or Wagons, Traction Engines, 
Thrashing or Hauling Plant, &c.; also used to marketing and 
travelting.— ~Apply, tHOM AS SCUTT, Blandford, Dorset. P347 


Practical Engineer Seeks Posi- 


TION of TRUST, wich prospects of advancement, hard- 
working, energetic and resourcetul, uecustomed to machine shop, 
al Pwhahapiee Banees work.—4, Anerley-road, Westcliff-on Sea. P334 


Rods, Canals, Rivers, Improved 


RAILWAYS. — Seoutinat CIVIL ENGINEER, 
inventor of Utility of Canais and Rivers for ‘Traffic.__Cwe of 
Capt. COOK, Chester-road, near Birmingham P351 


Wae Management. ‘Well- 


EDUCATED sor be NEER (32), excellent experience 








of ng offices and works, DESIRES 
APPUI N TMENT. Address, 216, Engineer Office, 33, Nor- 
folk-street, Strand, V Pzi6 


Wer ks Manage ment.—Well- |¢ 


EDUCATED ENGINEER, M.I. Mech. E., of large 
experience in electricaland general enginecring, energetic and 
up to date in high speed repetition work, and economical pro- 
ducer, is OPEN for RE-ENGAGEMENYT. Experienced in 
commercial side also. Address, 2177, Engineer Office, 33, 
Norfolk-street, Strand, W.C. 2177 











Wanted, for Large Engineering 
Works, SIX good MACHINISTS, used to Vertical 
Lathes, Horizontal Boring Machines, and Side Planers. 

Write, stating age, experience, and wages required, to 2234, 
Engineer Office, 33, Norfolk-street, Strand, W.C. 2234 


\ sated: ‘Wosthi London, a First- 


CLASS TU RNER, also PLANER, a a MILLING 
MACHINE HAND. Only those used to good and accurate 
work need apply, stating experience and shops worked in. 
wo 75, Engineer Office, 33, Norfolk-street, ars” 





\ anted, “Smart Youth f for Tool 


ATHE; one who has had some experience in 
technical pore preferred. ~Address, 2196, Engineer Office, 33, 
Norfolk: street, Strand, W.C. 2196 


Hizh- speed Engine Fitters 

‘pf = = Motor Omnibus-Repair Works.—First- 
class men, of best experience only, need apply, by letter only, 
to ENGINEER, Thomas Tiling, Ltd., Buil-yard, High-street; 
ane, 8.E. 2209 





Assistant Cir il E ingineer.— 


oung y Engineer (24), Shop, D.O. 
experience, tones ears at sea, fair electrical knowledge, 
DESIRES suitable SITUATION ; highest references.—-Ad- 
dress, P359, Engineer Office, 33, Norfolk-street, Strand, W.C. 
P39 





9 x ¢ ° x 
Young English Automobile En- 
GINGER, having spent nearly 3 years in the States for 
DESIRES POSITION in England ; 
Address, 328, —— 


experience, has made a 
special study of factory system, &c - 


Omics, 33, Norfolk-street, Str and, Ww.C 


[isengaged, Ex perienced Fore- 
MAN (33), accustomed to profitable manufacture, best 
work, small machinery, &c. >, ime P372, Engineer Office, 
33, Norfolk-street, Strand, W.C P372 





oreman Patternmaker. Desires 

SIMILAR POSITION ; good reference ; nine years last 

situation -JOHNSON, 182, Stafford-road, Southtown, Great 
Yarmouth. ok ak 





s _ Foreiga, Correspondent or 
VELLER iFrame, r. nish, Italian and German), 
REQUIRED by poy RT E. IENCED MAN, with know- 





Ss 

A Graduate of Cambridge, with honours in the 
Science Tripos, SEEKS an APPOLNTMENT.—Address, P332, 
Engineer Office, 35, Norfc atch te Strand, W.C. P332 


(jivil Engineer (27) Wants Post 


with ae or Contractor; home or abroad; 6 years’ 
experience harbour, sewage, drainage, bridge work ; graduate ; 

e mineralogist; very moderate salary. —Address, P355, 
Engineer Office, 33, Norfolk-street, Strand, W.C. P3566 


Epgineer, Late R.N., A.M. Inst. 


C.K., at present General Manager of Engineering Works, 
WISHES APPOINTMENT as REPRESENTATIVE to first- 
class firm, or ASSISTANT to agent or consultant with large 

connection. Intimate with modern marine, general, electrical 

and colliery engineering practice and business, inchiding steel 
manufacture and constructional work. Age 31, good appear- 
ance and address, with first-class references as to technical 
and commercial ability. —Address, P7338, Engineer Office, 33, 
Norfolk-street, Strand, W.C. P338 











ledge o tools, &. pa vm P3356, Engineer a 33, 
Norfolk-street, Strand, W.C. P335 





r. Algernon Lewin Curtis, 


Mining and Mechanical Engineer, Chatteris, Cambs., 
has much pleasure in informing his clients that he is shortly 
going to America on a etd commercial mission of inquiry this 
year, and is OPEN to TRANSACYL BUSINESS (either buying 
or selling) for reputable ‘om. Special attention paid to 


raveller, Experienced, 


good connection among exporte 
also, Faowiedge of iiss treke Dasiiae ee ey 
good FIRM. eer P367, A eaeer Office, 33, 
street, Strand, Ait <BR 





Young Man Wishes corey a 
ineering Sho; = Ex port Metal Merchants’ as 
CORRENPO! DENC A CLER mi R. panic Ay rench, Italian; 
prev) an AC 
§3’Norfolk-street, Strand, WG. er Oe 
TO CLERKS OF WORKS, FOREMEN, &o. 
Phe J N ational Association for 
SOLDIERS, 19, Victoria-stroct,8.W. 
Westminster, SUPPLIES MEN of epbons, tp 
in bbnicatn caliente tat areas 
tet he fata to Manes pyre bm SECRETAR vas above. 178 





’ 
otor and General Enginee ring, 
—WANTED to PLACE SMART YOUTH, just on. 
ploting technical oe course, as IMPROVER or APPREN. 
Engineer Office, 33, Norfolk. -street, 
Stand, Ww. Cc. P32 


Firm of Engineers in the East 


End have VACANCY in their Drawing - office for 
PUPILS; must be i an educated, } 
premium rerulred, Good opportunity for willing and indus. 
trious youths.—Wri . U., care of Willing’s Advertise. 
ment Offices, 73, Knightsbridge, London. 2252 


Aro Pupil.—A Large Firm 
of whe mag in the VACANCY fie Brew of = 


hands, have a VACAN 
PRENTICE, —Adadress, &, Engineer Office, 33, Norfoik- “test, 
Strand, W.C. 


Engineering aay iL—A Firm or 


+ ae ag pore 8. a VACANCY 
for a premium ta ie eer Office, 33, 
Norfolk-street, Strand, ? 


Engineering Pupil. - — Firm 
nan page ay ie done, at 500 hands, have 

jone, affording excellent 

ress, 2, Racine 














VAC of work 
i) a 


, 33, ten premium Strand, W.C._ 








Tr } : _) + alt <a 

remium Pupil. — Consulting 

Mechanical Engineer, London, WILL GIVE his PEs- 
SONAL ATTENTION to ONE PUPIL. Can introduce to 
workshops.—Address, P279, Engineer Office, 33, Norfolk-street, 
Strand, VC. P279 


prpil.- — All-round Insight and 

tnorough practical See in shopsand office Country 
town. Premium £60, returnable as Address, 2103, 
Engineer Office, 33, Norfolk- street, Strand, W.C. 2103 


urveying, Levelling, &.— 
celient rtunity for Layee IRING thorough 

oo al TNSTRUCHON on on ‘Extensi msive and Varied Surveys.— 
Address, P8605, Engineer Office, 33, Norfolk-street, mene * ne 








anted, Active Partnership ; 
could ler £1000 with services. — Address, part 
Engineer: Office, 33, Norfolk-street, Strand, W.C 327 


A Young English Satiacieal 
Engiveer (26), with foreign ex —- speaking French 
and German, SEEKS EMPLUYMENT, London _prefe rred ; 
could introduce capital tater. — Address, ENGINEER, 

Birchin-lane, London, E.C 2268 


A ll Inventors Requiring Capital 
te WRITE or CALL CROZIER and CO., Patent 
Strand, London, who have many 
good, simple supe ag 








110 and 11 
carhealite on their books who will buy 
me: result, no charge. : Advice free. 


Eagineeri ing Concern (Limited 
Co.), having age — special machine and orders 
in hand more than they ¢ ‘oduce in 10 months, have 
OPENING fora YOUNG ENG NEER to take active part in 
Management and join the Board. Required to take up £10,000 
debenture— £9500 will be retired—and £10,000 ordinary shares. 
Capital now employed £50,000. The tacrease will double out- 
put, for which the sale is assured, and the business is a mon 
poly ana remunerative. —Principais only reply to F210, W H. 
Smith and Son, Advertising Agents, Blackfriars, Manchester. 
2160 


= ry : 
‘ngineer, with £5000, Wanted 
in large up-to-date stoatinn Engineering Works ; good 
dividends and adequate salary ; old-vatablished genuin: - 
cern, — Address, 2226, Engineer Office, 35, Norfolk : 
Strand, W. c 226 





otor “Launch WwW Torks. —Young 


ENGINEER, with £500 to £1000, WANTS to JOR 
established FIRM ; has much experience in Marine Work.— 
Address particulars to 2227, Engineer Office, 33, Norfolk-strect, 
Strand, W.C. 2227 


Partner or Investor with Ap- 
POINTMENT WANTED, Engineering Merchants, 
posse Agency, and Repair Works ; good prospects ; state age, 
rience, and capital. —Address, "354, Engineer Office, ms 
Norfolk-street, Strand, W.C 354 


Wanted, a Engineer. 


romise in Spec: alities 1ur pushing 
tngineer Office, 33, Norfotk- — 
89 


, ‘ 
artner, with about £ 2000, 
Ww ANTED, to join advertiser (who will invest a similar 
amount), to take over paying section of an old-established 
copper and eagineering business in the Midlands. Principals 
only.—Address, P329, Engineer Office, 33, Norfolk-strect, 
Strand, WwW. C. P329 


Partner, wibhs £500 Py £1000, 


WANTED in an Electrical Instrument Manufactory, 
London; good opening for anyone capable of managing : and 
well up in electricity.—Address, 2228, Engineer Office, 3, 
Norfolk-stree street, Strand, W. Cc. 2228 








artner 

Opening of great 

man. — Address, P289, 
Strand, Ww Cc 


Partnershiy p.-A Highly Qualified 


CIVIL ENGINEER GS), with souna fs of rai!- 
way work and capital of £7000, REQUIRES PARTNERSHIP 
in established firm of Civil ome in London, — Apply, 
Messrs, ARNCLD | and co., 60, Queen Victoria. street, | E. c. 22: 


Tniversity Man, AMLGE,, 


OPEN to CONSIDER ACTIVE PARTNERSHIP, C.F. 
or Contractor; speciality, coast and_river work; moderate 
capital. we P3687, "kngineer Office, 33, Norfolk-street, 
Strand, ¥ P3867 





T° Steel Manufacturers and 
MERCHANTS.—ADVERTISER, with Central Offices in 
London and Staff of Engineersand Travellers, DESIRES SOLE 
LONDON AGENCY ; able to influence a ae of about 
,000.— Address, 2180, Engineer Office, 33, Norfolk-strect, 
Strand, W.C. 2190 


STRUCTURAL STEELWORK. 
CORRESPONDENCE TUITION. 


h Tuition in BRIDGE pe, ROOFS of all 
Tesoripe BUILDI @s ty! ean and Continental 








machinery for reducing working costs. Terms by arr 
payable on completion of contract. P3359 


Representative e.—Mech. Engineer, 


with commercial experience and best connections among 
industria] and Government administrations in France, Ger- 
many, Austria, Belgium, Holland, organiser and salesman, 
— ing —. French, and German, WANTS EMPLOY: 
ENT as REPRESENTATIVE; best references, "Shag 3 ee 








PSO, Schaar Office, 33, Norfolk street, Strand, W.€. P350 





ot 
plan, &, Send for Deseriptive Booklet, t (4th Edition), free 
MIDLAND ENGINEERING BUREAU STRAND, DERBY. 


A™:! M. Inst. C.E. and Civil Service 


‘AL EXAMINATIONS. 
PREPARATION BY CORRESPONDENCE. 29 FIRST 


LACES. 
G. A. T. MIDDLETON Assisted by a Wrangler), 19, Craven: 
street, Strand, W.C, p990 
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nst. O.E., and all Engineerin 

EXAMINATIONS - =r. F. KyowLks tis .C.£, 
FSI, 80s Bf pester ak 5 gh rteory rhe At 
ica No, 1402 Victoria. P9ll 











rman Translations.- Technical 


e 
(ferme PAPERS, CIRCULARS, CORRESPONDENCE, 
TRANSL ATED, from and into German. Data pote 
J. CROW, 7, V alkyrie- road, 8 Southe P273 


nspection of Materials.— 
Mac ohinery, Tod Tools, } Hydraulic Plant, Rolling Stoc! ogg he 


ons and Structures ; 
Bections and a et address, FARNSWO ee, Strand, beroy 


mates.—Tel. 








itley and Wall, 
“ Consulting En semnend:® 
{TUBE and ROLLING MILL EXPERTS, 
Parapise- oat, Bieuesan. 


Tila 





W 


20 tons on a drum, not less than 6ft, wide, 6ft. in 
diameter on barrel, and 6ft. 6in. over flai 


yressure, 80 1b.—Apply, sts atin, Bo and full particulars, to 
Fro COR COAL, and IRON. CO,,, Ltd., Longton, at 


fordshire. 


W anted Hy draulic Accumulator, 
for 10001b. pressure, about 14in. ram.—Address full 

particulars and where to be seen to 2233, Engineer Office, 33, 

Norfolk- street. Strand, WC. , 2233 








Fanted, Set “of Shipyard Sheer | 


LEGS to lift from 60 to 80 tons.-Send particulars de 
181 


JOUN HL, RIDDEL, 40, St. Enoch- en Ginagow. 


W anted, the Following Se .cond- 





HAND or NEW TOOLS, suitable for a General 
Repairing Shop: 
POWER H-? (MME R; Pilkington’s, Player's, or other good 
wah rof Pneumatic Hammers 
PHE, Surface, Slide, and Serew-cutting, 10in. or Llin 
ee oe es, with gap bed 
Pl NCHING and SHEARING MACHINE, with Angle 
‘ Fly-wheel, and Fast and Loose Pulleys 
B ;LOW ER, suitable for three smiths’ fires 
Fall particulars and prices for prompt cash to GE ORGE and 
F.W flopson, M™M. tnst. CLE, Loughborough 2185 


W 
und) Sh Arpe, 


Landis, or Norton CYLINDRICAL 
GRINDERS; also C APS TAN LATHES on Gisholt or Herbert 
lines. Must be in good condition.-Address, stating prices 
and full particulars, to 2241, Engineer Office, 33, Norfolk-street, 
Strand, W.¢ 2241 


——$—$—— = panini 

Freee, Lathe.—Wanted, a Heavy 
FACE LATHE, to take about 18ft. pt a A really good 

second-hand tool would do.—Address, stating full particul 

to 2141, Bagineay nes, 33, Norfolk-street, Strand, W.C, 214 


Merine Boiler (New) Wanted 
IMMEDIATELY, about 6 dia. by 8ft. long, t 


Lloyds for working prowure of i Apply, 8. RICH A Ds 
aid CO., Ltd., Shipbuilders, Lowestoft. 2137 


Qcrew ing Machine ~ ‘Required, 


New or Second-hand, for Bolts up to 2sin. diameter: 








must be strong, modern tool. —Address, sending full parti- | 


culars, with lowest price, to 2240, Engineer Office, 33, Norfolk- 
street, Strand, Ww.c. 2040 


Steam Loco. Crane Wanted to 
U lift and travel with 5 tons in ai oy sition at not less than 

Also 8T Ate IOIST to lift 5 tons 
, Ltd., Darlaston, Staffs. 2239 





22ft. radius ; 
direct from barrel 


state gauge 
KEAY 








1 ° ~e ° 
A —Choice of Single-cylinder 
L e ENGINES, all by high-class apes 19in., mr ss SR 
Re 10in., and 8in. cylinders, n stock. 
THO M. AS MITCHELL and SONS, Ltd., 


Bolton. "2148 





lfin., 
A sl ompound Inyertod V ertical 
f ti! apt 2in. and 20in. cylinders, 150 1.H.P., loco. 


er ss er 
Bolton. 


oy 
1OMAS MITC HELL and SONS, Ltd., 2147 





_—Compound Tandem Con- 
DENSING ENGINE, 450 1.H.P., 19in. H.P. cylinders, 


fitted with automatic drop valves, Bin. L.P. ditto, 3ft. 6in. 
stroke, suitable for 150 1b. pressure. Fine modern economical 
engine Seen just as stop ved work 

THOMAS MITCHELL and SONS, Ltd., Bolton. 2145 


A —Cornish Boiler, 15ft. Gin. by 
4a. tt ; will penre 120 Ib. ; noe a25 LHP. Ts angye Coin- 


‘ Archer" VERTICAL ENGINE, new a vear ag 
THe MAS MITCHELL and SONS, Ltd, Bolton. "3149 


A —Range of Three Lancashire 

4Re BOILERS; will insure at 801b ; just seuned work ; 

poss any insurance company ; immediate delivery ; low price. 
THOMAS MITCHELL and SONS, Ltd., Bolton. 2150 


yw und 





Sale :— 


or 
r wee, B. 200-K.W., £0-K.W. GENERATING SETS, 
ek ty PAIRS “of PORIAORTAL ENGINES, l4in. cylinders, 
ey os (by Ru ton and Proctor). 
3in HORIZONT: AL DROP-VALVE ENGINES 


AIR of 1 
BL Marshal, Sons and Co.) 
es ERTICAL COMPOUND ENGINE, with 12in. and 20in. 
cy " 


l4in. ane 0 { the Brush Co.). 
‘OM POU IZONTAL ENGINE, 13in. and 23in. cy\s., 
asin, stroke fur er’), 


PLANIN AC. HINE, to plane 22ft. x Sft. 6in. x. 5ft., 
icy three tool-be 
AIR of 24in. LINK REVERSING MILL ENGINES. 
VERT ICAL ENGINE, llin. cyl., 14in. stroke (by Marshall's 
Dee. qqaret FACE PLATE LATHE, 4ft. face plate, wit 


erful 
Hortontal BORING MACHINES, with “bis 11 x 4ft. 
ARTIN ¥ LATHE, l0in. hollow spindle. 
PLANING MACHINE z, to plane lft. x 3ft. 6in. sq 
Lathes, Planers, Shapers, Slotters, Drilling Machines, aaa 





TWranted, a hte Crab : to “Lift | - 


es. Available boiler | 


e are Open to Buy Brown | 


A —300 LHP. Tandem Com.- | 


POUND CONDENSING ENGINE, 17in. 
cylinders, afttomatic expansion valves, rope fly-wheel, 


w “2 5 years. 
HOM MITCHELL and SONS, Ltd., Bolton. 


only 


2146 





Boilers, Laneashire.—One 30ft. 
x 8ft. dia., = in#ure 120 Ib. 








Three 30ft 74ft. dia., will Insure 1 100 Ib. 
Fhe 28ft. x Fee: dia., will insure 100 Ib. 
One 24ft. insure for 100 Ib. 


x, 7ft. dia., wi 
JOHN STRINGER and SONS, Blackburn. 1287 


(‘oal Trucks.—A Large Number 


of SECOND-HAND 10 or 12-TON TRUCKS, with side 
ind end doors, REQUIRED. a, wn % full particulars 
ot ore 2202, Engineer Office, 33, Norfolk-street, Ouaed, 


Flectzie Lighting Plant for Sale. 


— Two 40-K.W., nearly new, Parsons Steam Turbo 
Generators, 400 amps., 110 volts, 4500 revs, r minute, latest 
type, complete, and in splendid condition. Sell cheap to save 
fe moval, one Crompton It-driven Compound-wound Dynamo, 
80 amp., 110 yolts, 880 revs. per minute; one Shunt- wound 
Holmes’ ** Castle” Dynamo, amps., 110-160 volts, with new 
armature and complete. rge quantity of Switch Boards, 
Resistances, Volt and Am Meters, Arc Lamps. Three 
12 H.P.N. Electric Light Gas Engines, by Crossley; one 14 
B.H.P. ditto...WHITE BROS., Engineers, Stratford, ‘London. 


For. Hire, Pumps and Well- 


BORING @ TOOLS for i Deep Wells, &., 2in. 
to 24in. diam.—R. RICHARDS Sito .» Upper Ground-street, 
London, 8S.E. Telephone No. 978 Hi 











For Prompt Sale, Sted Lanca- 
SHIRE BOILER, about 20ft. by 7ft. dia.; new last waz 
ressure ; now fixed in London.—W1LLIAMSand 
1 Bermondsey Station, S.E. 





high- 
Sout 





or Sale : — 
y 20in. 4-wheels coupled SADDLE TANK LOCO- 
MOTIVE: “13 MOTIVE: 1 , 6-wheels Coupled, mtnacindern Ste 
Tane ioe Bree 7 SADDLE 


VE al all rebuilt with now Rollers, &e,,-and 
equal jt new. THE AVONSIDE ENGINE COMPANY 


For Sale, Bolt and. Stud Lathe, 


Smith and Coventry’ 's patent open and hollow mandri, 
7in. centres, Sft. bed, t t tool holder, &c., and a musattsy of 
dies,—I, COHEN Sy CO, ei Blackfriars-road, Lond athe 





and Sin. | 


sizes, . Catalogue descriptive of 2000 lots free on application. 
Rtg mio? let out on hire or sold on purchase hire. Inspec- 
tion iny 
THOS. W. WARD, LIMITED, 
ALBION WORKS, SHEFFIELD. 
—_ address: “ Forward, Sheffie! 





For Sale, a Horizontal Tagine, 


compound conan , tandem cylinders oe and I6in. 











4 28in. stroke, jet condens' ng automatic cut-off, good con- 
dition, by Messrs. Inglisyof G ow ; also C ORNISH BOILER 
for same, working enor 120 Ib. y same makers, can be seen 
worki: — H.* BEASLEY and” SONS, Rockingham Iron- 
works, Uxbridge. 2050 
¥ 1 
Fo: Sale, Chesp, Nearly New, 
5-TON STRAKER STE. M MOTOR WAGON, pe 
two WALLIS and STEEVENS'’ MOTOR TRACTION 
ENGINES. All ready immediate use. -GRAVEN, Ely, Cs — 
vi 
7 T , 
Jor Sale, Cheap, One New 
25 Nominal rf P. improved LOCO. MULTITUBULAR 
BOILER, for 100 m working 5 geome, complete with all 
requisite fittings and mountings, by Ruston, Proctor and Co., 
Limited.—Apply, THOMAS ROBINSON and L SON, Linmitesd 
ingineers, Rochda'e 
; ‘ 1 . y 
| tor Sale, Cross compound En- 
} GLNE, 40 N.H.P., eyiadere iat and 20in. by 24in., by 
|} tavey, Paxman; equal new.—A NDERWOOD, 3, Queen 
street, B.C. 2267 
- ° 
jor Sale, Excellent Horizontal 
Cross C Compound CONDENSING ENGINE, by Fowlers, 
19in. H.P. in. L.P. cyl, S%in. stroke, Corliss and iston 


valves ; RE CONDENSING ENGINES, 
by Fowiers, 14in. H.P. cyl., 26in. L.P. cyl., 24in. stroke, piston 
valves.—R. H. LONGBOTHAM and CO., 'Ltd., Ings Foundry, 
Wakefield. 





Fa Sale, Excellent Robey Semi- 


PORTABLE WINDING a E, 8sin. a x 12in. 





stroke ; working pressure 90 lb. New 1901, with winding drum, 
wire roy pe, &c. All in first-class condition. —Apply, EDWARD 
SISTERSON, Newcastle-on-Tyne. 1971 








F vor Sale, Gas Engine, 65 B.H.P., 
National — practically new; heavy fly-wheel for 

| electric driving. self starter, &c.—THE BRITISH ELECTRIC 

| TRANSFORMER CO., Lta., Hayes, Middlesex. 2001 


Fe Sale, Horizontal = Vertical 


pone MACHIS ES, Patent teas RP DRILLING 
A SLOTTING LING, and 
several LATE 





NES, 1ES and Radial 
DRILLING MACHINES, to be SOLD cheap. — RUSH. 
ORTH, Sowerby Bridge. 2082 


For Sale, N ow | Steel Lancashire 


none Law | for immediate delivery :— 
ift. dia., for 100 lb. working 
Sore x aft, dis for 160 lb. ditto. 
soft. x ete =. ‘dia., for 120 Tb. 180 1, aiete 


sizes in 
SPURR, INMAN AND D CO., 
Calder Vale Boiler Works, Wakefield. 
Pes, 


Sale, One Complete Ovid 
RIQ URTTE P PLANT, to turn out 20 tons per day of 
10 hours, ith 
to new fol pe —Apply, J. 
mt. 


Di ee Elevator and Mixer, 
iat . HALL and CO., Ltd., 
dland ironworks, 2 Newark-on- 221 


For Sale or te _— 
PO R 


TA BLE ENGIN. 





X1870 





%, 
SAW BENCHES AND SAWS. 
Immediate delivery from works for breakdowns, &c. 
HENRY LEWIS AND SONS, 
ENGINEERS, + Sa 
* Lewis, Reading 


Yy712 
list free. 


Telegrams : 


|For Sale, Power fal S.A. Planing 


MAC HINE, to Pe ane 12ft. x 3ft. 6in Stt high; two 


tool-boxes on cross fslide, table driven by stron double rack. 
In first-class condition.—I. CONN and CO., 240, Blackfriars- 
road, London, S.E. 2152 


or r Sale, Powerful Second-hand 

PL NING MACHINE, four tool-boxes, to plane 30ft. 

6ft. x 6ft. Noreasonable offer refused. JOHN H. — 
40, St. sesccnsoticttaths ecw 





| Fer Sale, Punching a and Shearing 








stock.— 
anchester 
Alo 


ded. 
is-street, 


MACHINES 
HY. GITTUS, Mi 


double and 
d Ironworks, 





or Sale, Quite New, Lancashire 


BOILE 2att. x 7ft. x — mr Pe LANCA- 
SHIRE BOILER, 28ft. x 7ft working pres.; 
CORNISH BOILER, 13ft. oft, 3 HHO Ib working. pres.; 
LOCOMOTIVE BOILER, 1 N.H.P., 1101b. work 


ing 
For particulars and prices, apply, H. COLTMAN and SC SONS, 
Boilermakers, Loughborough. 1694 





) . 
jor Sale, Ready for Deliver 

powerful “ Becentric” type combined PUNCHING and 

SHEARING MACHINE, for iyi. plates, gaps 36in. and — 
deep.—JOHN H. RIDDEL, , St. Enoch: -square, G 7 = 


{or : Sale, Ready 


powerful CAM LEVER 
ING, and ANGLE-CUTTING MACHINE, to 
plates, gaps 36in. and 33in. deep.—JOHN H. RID 
Enech-square, Glasgow. 


gs Sale :—Steam Engine, Com- |: 


ge de verte Inverted type, cylinders 12in. and 


aa <7 ENGINES: "Second- hen, 7, 10, 13, and 18 brake H.P. 
good condition. ns. Write for list. 

NEW GAS ENGI ES, all sizes, 14 to 700 H.P. 

beak ania NG 1 GIN ES, of Ce age Duplex type, Second- 


for Delivery, 
YPE PUNCHING, SHE. R- 
punch ljin. 
JEL, 40, St. 
1457 





Ro Sale, Two Com mpo ound Ver. 
i oe i, BUGINES: te by Beveeth cmap coupled ia direct 
oe eabinens COMPOUND VERTICAL ENGINES 


revs.; seen under 
5, Queen-street, 
2064 


Willen and 


_ ee 50 dynamos, 60 ai 
team in ytancashire A. Weperwoon. 
London, B.C Ete aes 


or Sale (Two) 20 K.W. Belliss 


and Morcom ENGINE, direct-coupled to a D.C. Siemens 
. amo, 110 volts 200 amperes, 3: in be seen at work ; 
cheap ; immediate clearance. WILLIAMS a and SONS, South 
Bermondsey Station, London. 2140 
Boiler, 


Fx § Sale, 1 Loco. T 








elle ft 100 a, da Ms i ins ¥7 f steel ‘ietee with | 8 
or wor! ‘e ie 0) 
all holes drilled and bat constructi 25 


ion. 
Blue print and lowest price sent on ae ws makers, 
4 Aid Sd Co" TRerar 


Fo Sale, 25 HP. eter En- 


CLOSED D.C., 220 volts, 700 r.p.m.; also 15 H.P. En- 
closed MOTOR by Veritys, 400 volts; both fitted with driving 
pulley and slide rails; cheap. p— Apply, WILLIAMS and SONS, 
Sout Bermondsey Station, London, 8.E. 2139 


T or Sale, 40 K. Ww. Stoans 


DYNAMO, 200-220 volts, forced lubrication throughout ; 
can be seen working under full load; immediate sale; room 
wanted.—WILLIAMS and SONS, Sonth Bermondsey Station, 
London, S.E. 2138 





or Sale, 100 H.P. Turbine and 


100 IP. PELTON WHEEL at low prices before removal. 
—JOUN H. RIDDEL, 40, St. ates sommes —— 1815 





(jas! En rines :—14 K. H. P. Cros 





LEY : 7 B.1LP. “ Dudbridge ;” "TRILP. C rossle y. 
DY NAMOS: “Taunton,” 100¥ 40a.; “ Empress,” 100 v. 80a. 
PUNCH and SHEARS, helt-drive a " 
Mgr LING MACHINE, radial arm, 24in. indie, 12in. feed 





PLATE-BEN DING ROLLS, 4ft. gin. betw 
What ‘Offe rs ?—TUCK'S, LTD., 


> 


lanatecerh, Dublin. P31 


Het Rivet- making Machines. 
TO BE SOLD, 








3 nearly Ses w machines, belt driven, 
nia le by Mac¥arlane, for} and 1) dia. rivets ; extra dies ; in 
good order complete with countersh: afts, pulleys, &c.— Apply, 
Ww HITKC ROSS CO., Ltd., Warrington. 1357 


[™ portant to Boilermakers. For 
immediate SALE, at low aces, ONE POWERFUL 
ania at FLANG ING — pe rey designed 
Be oy cas hire er > first-class 
FIXED HYDRAULIC RIVETING G MACHINE, 6ft. 6in. gap, 
for aan, rivets.—_JOHN H. RIDDEL, 40, St. ae 
Glasgow 456 








mportant to Shipbuilders. —For | 


SALE, ) ere SET of 120-TON SHEER LEGS: | 


Rais, —Tracing and 
i, ‘RID EL, 4, St. En 


can be 


seen ticulars on application 
to JOHN one 


-square, nen. 1731 


Holden & x Brooke, Lid., 


"Feed Wat ‘eed Water’ er Heaters, Ol Oil I Separators, Stamm 
Pines Pumps, pees Valvos end and Pitings 
Sirius Works, W. Gorton, Manchester. 


4222 











Second- -hand Machine Tools for 


SALE.—ALFRED HERBERT, oe, nes, Comey, Be 

a considerable number of Second-han SHINE LS for 
The machines are being — rock from t eat ror Ba to 

a way for heavier machinery. List with full parti 

will be se A on application. 


All Types 
{team (4nsic") Boilers, Vertical, 
ae Seco an er meg tanec, Field Tube ; deo 
Air Feed-w: Hea ters, Cylinders, &.—The 
GRANTHAM "BOILER and CRANK CO~ Ltd, —- 








Mk Eng ineers. — Plant of Motor 


CcYCL Foo SINESS for SaEe comprising gas engines, 
lathes, milling machines, Paboimnare te iow. -pipe, shafting, —— 
&c. Full inventory on licat Seen any time. £130; 


on beng 
bargain.—W. KIR ySHTI ", 106, Notting Hill-gate. 


10 New Punching 


MACHINES for SALE, Ie 
to ljin., 24in. Swing Boring and Surfac 
of other. Tools; also Second- Pee Hinged Portable 
RIVETER, by Henry Berry, Leeds, Hydraulic eTING 
and PUNCHING M MACHINE, with 4it. gap, Fine FLANGING 
MACHINE, and 5ft. PLATE BENDING gewutie: 2 


WORTH, Sowerby idee 
DD. 
18 


ke H.P. Hornsby-Akro 





. ° 

and Shearing 
ver and excentric from iin, 
ing LATHE, and a lot 








12; Br. 
2 om ENGINE, in perfect —— 2 Sala 
ROBERTS and SON, Leather Mills, Mitc’ 


98 


NE a: “AIL Thasonngibe 


repaired, ready for instant delivery. For Simple Hire, 
Purchase Hire, or Sale, at very low prices. 
Address, CHARLES D. PHILLIPS, 


Emlyn W orks, Newport, Mon., and Emlyn Works, Gloucester. 
Established 38 years. # 
of 


n Old-established Firm 


Engineers, with considerable experience in the making 





of MOTOR PARTS, are prepared to QUOTE FOR the 
MANUFACTURE of ACCESSORIES.—Ac pita 2232, Engi- 
neer Omics, 33, Norfolk-street, 5 Strand, Ww.c. snes 





Baie -road, Lambeth.—First- 
CLASS WAREHOUSES to be LET on LEASE; area 
about 11,000 sq. ft.—Apply, PERPETUAL, 4, New Bridge- 
street, E.C P25 





Lp for Hire; Excellent oa 


Paige f llin. Four- wheel coupled Side- — terms 
moderate. — Apply, STEEL STRIP and HOOP CO., Ltd., 
Mi roe aa P358 





Machine Tools. — Ready for 


ery: 

PLANING MACHINE, 12ft. long 4ft. wide, 3 tool-boxes; 
a so 8ft. by 3ft., 6ft. by 2ft. 6in., and 4ft. by 2ft. MACHINES. 

Sft. RADIAL DRILLING and TAPPING MACHINES; 
also Sft. and 4ft. RADIAL DRILLING MACHINES. 

12in. Stroke SLOTTING MACHINE. 

SHAPING MACHINES, a uen MACHINES, &c. 

LOUDON BROTHERS, 
39, West Campbell- ——e Glasgow, -*y Clyde ———— 
Works, Johnstone. m1 


essrs. Lee and Hunt have 
PURCHASED in the North of England 
THREE SPLENDID ELECTRIC OVER- 
HEAD TRAVELLING CRANES, 


50ft. span, 5 and 10 tons. Can beseen at work by appointment 


Also 
SIX-SPINDLE TRAVELLING DRILLING 
MACHINE 
for girder work, motor driven. 
Full particulars from 
LEE AND HUNT, 
CROCUS-STREET, NOTTINGHAM. 








1816 








Fully Automatic Gear- 


ew 
CUTTING MACHINE, ready for delivery, powerful 
machine, with latest improvements.—Q. F. SMITH, Limited, 
Paragon Works, Halifax. 2034 


New Machine e Tools in Stock. 


THREE 124in. centre SELF-ACTING, SLIDING, SUR- 
FACING and SCREW-CUTTING LATHES, two with bed: 
14f ong, and one with bed 20ft. long. 


FOUR &jin. centre SELF-ACTING, SLIDING, Fags 
FACING and SCREW-CUTTING LATHEs, beds 10ft. 1 


THREE 6ft. RADIAL DRILLING MACHINES. 

TWO 12in. stroke eee ead eee, with 6ft. beds, 
two tables, and circular mandri! 
a in. BORING and TURNING MILL with Turret Too! 

‘olders. 

The above machines =s all of Modern Designs and suitable 
for using High-speed Steel Tools. 

Prices and full particulars on application. 


THE LOW MOOR COMPANY, L»., 








| 47, Victoria-street, S. 


in Premises and Busi- 
N Sess in ao ny eo centre. TENANT, PUR- 
CHASER, or PARTNER WANTED for the above: spacious 
machine shop, pba shed lights, modern machinery and 
plant.—Address, for — , Engineer Office, 33, 
Norfolk-street, Strand, W.C. 2238 





| nent Factory Premises 
‘arshalton), steam and water power, floor space 18,300ft. 

to be (er or SOLD.—Apply, Messrs. DOUGLAS YOUNG and 

CO., 51, Coleman-street, £.C: 2203 


For Immediate Disposal, Small 
ENGINEERING BUSINESS, oid established, good 
oe both at home and abroad, patented specialities, 
factory reason for as Sars scr: P363, Engineer Office, 
3 Norfolk - -street, Strand, W P3635 


(ities, on Ground and Upper 


floors, in large or small suites : Albany ling 39 and 
Queen’s-mansions, 56 and 58, Vic- 

toria-stree: ; 212a, Shaftesbury-avenue, W.C. ned Oxford 

street.—Apply on the Premises. P371 








: ‘ 
Steam Wagon Business for Sale. 
Owing to expiration a see: the above BUSINESS 
(including Plant, Patterns, Drawings, Patents, and Owe Steam 
Wagons), is FU: R DISPOSAL a a low figure. -_ Address, P36, 
Engineer Office, 33, Norfolk-street, Strand, W.C. P34 





['o be Sold, as a Going Concern, 

an Old- established ENGINEERING and SHIP RE. 
PAIRING WORKS, complete with all necessary Plant and 
Machinery. The works stand in about an acre of ground and 
occupy one of the most valuable sites in the port of Cardiff, 
adjoining the Commercial Dry Dock, and are held on a lease 
for a term of 60 years, from 25th December, 1882, at a low 
ground rent. The works are admirably ad: upted for all kinds 
of manufacturing purposes, being easy of access by water and 
rail, a sidings with connections from all principal main 
lines and adjoin the Bute Docks —Apply, ENGINEERLNG, 
care of * Cardiff Journal of Commerce,” Cardiff 2076 





be Sold in Sheffield, 208 Acres 


0 
T FREEHOLD LAND, eligible, level site for large works, 
Ss > route and near 3 railway stations ; also LEASEHOLD 
RKS, area about 5000 square yards, extensive sheds and 

hater «nn by with power, suita re for saw mills, carriage, wagon, 
motorcar works, or contractor 

Apply, R. HEBER RADFORD, SON and SQUIRE, Con- 
sulting Engineers, 15, Saint James’-row, Sheffield. ‘P252 


i by Sell ( (by Private Bargain) or 
TO LET, the WORKS of LEES, ANDERSON and CO 

t Princes Dock Engine and Boiler Ww orks, Govan, including 
MACHINERY and FIXED PLANT. The works are ex- 











tensive and new and well e yer Apply _to BROWN, 
Low Moor Ironworks, MAIR, GEMMILL and HISLOP, 162, St. Vincent-street, 
BRADFORD. Q521 Glasgow. 2198 
Ne e ’ Tools, Read for Deliver :|W estminster, Parliament-street. 
n. Swing | pubwes es a, 6in. Hand Lathes ; —TO SOLICITORS, hy a AND OTHERS. 
2 8in. Lath 8.8.3.8; 3 12in. | —TWO capital light OFFICES TO LET on third floor, rent 
Lathes, 8S. S88. 2 Boring iin "Lath cy ‘spindle; = £90 per annum inclusive; also ake others in best part of 
— varior ious aa ng Machines, various sizes ; Victoria-street.—Apply, J. E. SMITH, Auctioneer, Surveyor, 
ft. Radial Drill; 1 3ft. din. Electric Poy Radial Drill; 1 | &c., 28, Chapel-street, Grosvenor-place, 8. Ww. P352 


fin. spindle Vertical Miller._ATLAS WORKS, Levenshulme, 
Man chester. 1189 


Radial Drill, ft. a Aim. to 


rise 20in. by hand or power, base-plate 8ft. by St. , and 
ieee 2 his, by W. Muir and Co. £99.—EASTERBR¢ Oors, 
Mel 


Rais. F.B., 500 Tons for Sale, 


20-60 1b.—Apply, BEST, Contractor, Edinbergh. 2119 











One Set ot Triple- 


r a ae aly 7 % 





intermediate, 
visit PeRIBLEX 6 Hy 8 BEL PUMPS, for 160 Ib. pressure. | 347 p Bh. sro stroke first-classjob, Ait sind Feed and’ Pree 
en r wor! —Pri 
FIELDING axp PLATT, Lucrep, and ful particulais, YOSPER and CO. Limited, Brood 
UCESTE: Yue Sonumenee 1508 
Nor : . ° 
or Sale, “T a Lancashire | Qale, F ine E Hea ‘Shaftin Lathe, 
BOILERS, 30ft. by 8ft., by Denied Adamson; reinsure 20in. centre, 
for 1001b,.each.—A. US DERWOOD, 3, Queen-street, “sa 20 HP. PORTABLE | Bt ENGI <i by wey Huston, Procter — _ 
insured at ib. working pressure, and ready for 





For Sale, Two Lancashire Boilers, 


28ft. by ttt, by Tetlow Bros., re-insure nd Ab ican for 
1201b. steam’; seen under steam in Lancashire.—A, ONDER- 
WOOD, 3, Qiieen-stroet, London, F.C, 2065 





Limited, 
immediate oe 
3-Ton = TRAVELLING STEAM CRANE, by Booth 
Brothers, with 7; cylinders, travel 6 méles per hous, Mft 


4 tons at short > 
. BAKER AND CO., 


a Cardiff. 667 


























IT WILL 
INTEREST YOU 


TO READ 


THE 1eSTORY 


Tilt-Bucket Gonveyor 









a 


ON PAGE ) OF OUR 


POCKET CATALOGUE. 


LS 
Horton Works, iB 
BRADFORD. 

















THE EN 


apa! a en Ne eee 


GINEER 


June 29, 1906" 








F ion 
Iron. 


(Best Yorkshire). 
The Toughest —— Best in the Worid. 
Easiest to 8m 


Safest to Weld. 
The wonet Iron Co., Ltd., Leeds. 





Bagshaw’ sWrou ngnt Iron Pulleys, 


as used in Government partments, are the strongest, 
cheapest, and best in the me re 2t. Quick delivery given. 
illustrated price list, containing rules for transmission of 
power by wheels, belts, ropes, and shafts free.—J. BAGSHAW 
and SONS, Limited, Engineers, Batley, Yorkshire. O117la 





onveyors and Elevators, Gear 
Bracken ixines Whee Chain wy. Ry 


oon Sieatale Brack Cor Lil Eee Engineers and aceon ten 
wick, Birmingham. 969 





(Gun Metal, Brass, Copper Scrap, 
&c,, WANTED in any qua antities so BORINGS and 
TURNINGS, BRASSFOU NDERS’ REFUSE, &.—PEGLER 
BROS. and €O., Metal Retimers and Manufacturers of Engi- 
neers’ Brasswork, Doncaster 4224 


~ 
in pipes —Howard Smith and 
Co. will quote a »west Terms for the M nak FACTURE 
POOLS, MACHINERY, MOTOR PART: EXPERI 

PAL and MODEL WOR K, and AGENTS” REQUIRE- 

MES 'S. Specialists in Dryin , Ventilating, and Distribution 
of Hot Air. Makers of Solid Drawn Steel Air and Water 
Heaters.—Queen’s Park Works, Lonsdale-road, amie Ww. 

49 


John Spe Sp. neer r and Sons, Limited, 
NEWB = STEEL WORKS, NEWCASTLE-ON. 

TYNE.—Springs, Buffers, Steel Castings, Forgings, Tool Steel, 

Files, &c., Siemens Steel Blooms an 

London Office : 32, Victoria-street, Westminster, S.W. 35 


.) chnson and Phillips, Ltd., Tele- 

GRAPH AND ELECTRIC - sa _GINEERS. 

Makers of ‘Maching 9g for Bs. a ui squipenont of G Cabs, 
ery, Pp eq ge kin 


Factories and Vessels. ti ds. 
Electric Transmission of Power Plant. e Ad 








James ead Phillips’ Cables. — 


ape Sorlated "eg aileeeenage as supplied to H.M. Admiralty. 
for Traction and rer installations. Cable- 


2 aA we to ae eats Cure rations. 
Works : Old lton, —_ G1525 





Levels, Theodolites, for Sale. 
DRAWING gg gg hg ae 
CLARKSON’S, 338, High Holborn, W.C., 
opposite Gray’s Inn-road. 





ocomotive Engineering and 
BOILER COMPANY is prepared to MANUFACTURE 
SPECIALITIES of any kind (large or small}, the —— and 
commercial success of which is already proved.—Address, first, 
1931, Engineer Office, 33, Norfolk-street, Strand, W.C. 1931 


Patternmaking, Low Prices : 
ASTINGS, MACHINING, REPETITION WORK, &c. 

—Write for quotations, GIL BERT and CO., 11 and 13, Gray- 
street, Waterloo-road. P2 


Gteam Wagons, All Types 





and 
sizes. OLL ENGI fixed and portable, up to 25 B.H.P. 
Send for Catalogue. 

NAYLER and CO., Ltd., Engineers, Hereford. 4219 


“y oodite,” a Superior Substitute 


for Rubber, Leather, Asbestos, &c. ; admirable for 
Steam Joints, Gauge-glass Rings, Pump Cups, &c. 
rite to JAMES READ, 245, Whitehorse- lane, South Nor- 
woud, Lone don, S.E. P331 


Motor Omnibuses. — A New 


CONSTRUCTION of RESILIENT TYRE for Motor 
ste pts Wheels, in which laminated springs similar to those 
to. support the body are employed in such a manner in the 
pl ace of rubber that the expense of 2d. per mile, owing to the 
use of rubber, which is a heavy tax on these vehicles, is entirely 
obviat This invention saves = - ea in the running cost, 
also in = first cost.—* ENGINEER,” care of James D. 
, The Patent Offices, The anet House, as Bar, 

4212 











WAKEFIELO’S PATENT 


Locomotive Sight-Feed 
Lubricator, 


With Auxiliary Feed an : 
Device for 
Securing Uniformity 
of Feed. 
? More than 100 British and 
Foreign Railways use it, 
Supplied only by 
C. C. WAKEFIELD & CO 
27, Cannon St., 


4157 LONDON, E.c. 








HARPERS’ LIST. | 
PAGES XIV.—XV. 
FOUR WEEKS AGO. 


REELED STEELBARS 


For Turret Lathes and Automatica, 

CHEAP. 

STRAIGHT, 

FREE FROM SCALE. 

THEY CAN BE OF ANY REQUIRED 
GRADE OF MATERIAL. 


BRIGHT DRAWN STEEL BARS 


IN STOCK. 


ALFRED HERBERT, Ltd., 


COVENTRY. 


Taylor’s Patent Shunting Levers. 


Reversers,” “‘Run-throughs,” “ Fast-loeks.” 


Used on the Great Railways of t the V Worla 
Indispensable for Collieries, 
other Derailment im _ 


TAYLOR’S PATENT SHUNTING LEVER 
29, Regent St., LONDON, S.W. _ Lip. 
Teleg.: Swrrcuxs. Lonpon. Tel.: 7200 Gerrard. 


BLAIR, CAMPBELL & McLEAN, 


GOVAN, GLASGOW. Lrp., 


VACUUM EVAPORATORS 
’ 
Vacuum Stills and Distilling Plants, 
Autoclaves, Glycerine Plants. 
Extractors, Converters, ‘‘Imperial” Patent Dry- | 
ing Machines for Brewers’ and Sp (sm) 4225 
Distillers’ Grains, Copper Coils and Condensers 


Mupp’s EVAPORATORS| 


ARE THE BEST. 


Mupp’s PISTON RINGS | 


HAVE STOOD FOR 20 YEARS. 


SEND ALL ENquiniss To-— 


P. A. MUDD & CO., 
Engineers, WEST HARTLEPOOL. 4226 








THEY ARE 














The best testimonial is a repeat order. We have re- 
ceived 27 repea rders during the past 12 months. 


WATER _PURIFICATION,. 


ilustration of a Chemical Grease Extractor, capacity 50,000 Ibs. of 
condenser water per hour, at a London Electricity Works. 


LASSEN & HJORT, Engineers, 62, Queen Victoria Street, London, E.¢. 


4201 





GIN’S PATENT 


EVAPORATORS, HEATERS, 
FILTERS, CONDENSERS, 


Distilling Plants ears & Shore Use. 
The Liverpool Engineering & Condenser Co., Ltd., 


Brunswick Dock, LIVERPOOL Q491 
London Office—50, Fenchurch Street, E.C. 


CRAVENS LIMITED, 


RAILWAY CARRIAGE AND WAGON WORKS, 
DARNALL, near SHEFFIELD, 
Manufs-turers of 
Every Description of RAILWAY CARRIAGES, WAGONS, 
TRAM CARS, IRONWORK, WHEELS, and AXLES, 
BRASS and IRON CASTINGS, ke. 


Wagons pei 2 Cash or for eayy io Foo ggg 
ago Prices 487 











‘| THE GLASGOW RAILWAY 
ENCINEERING COMPANY, 


GOVAN, GLASGOW. 
London Office:—12, VICTORIA STREET, 8.W. 
MANUFACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLES, 
CARRIAGE AND WAGON IRONWORK also CAST 
STEEL AXLE BOXES. Qu92 





to British, Colonial, India-Office Specifications, &. 


W. GRIFFITH & SONS, 


Sheffield. 
Sapier Steel and Spring Works and Providence Works. 
London Offices— 
Tothill a 4,5& 6, Queen Anne’s Chambers, Westminster, 8.W 





Automatic and Continuous 


WEIGHING AND 
RECORDING MACHINES 


See Advertisement Monthly. Z169 





A. G. MUMFORD, LD., 


CULVER STREET ENGINEERING WORKS, 
COLCHESTER. 
CONTRACTORS TO ADMIRALTY, WAR-OFFICE, 


CROWN AGENTS FOR THE COLONIES, AND FOREIGN 
GOVERNMENT: 


STANDARD PATTE RNS Li A. ieee and MARIN: 
ENGINES in stock and in pro 
c ee = RFACE CON \DENSING : — 


in 
Cylinders 24 ard re diameter x 4 stroke, Admiralty pattern. 


xXXXXXKXXK KKK 


New ‘designs and highest class workmanship. Sp4178 
—_—— and full particulars on application. 


ALEX. WILSON, 


ENGINEER, 

3, LOMBARD COURT, LONDON, E.C. 
Formerly of the Vauxhall Ironworks, 
Telegraphic Address—Incznizun, Lonpon. 
Telephone No. 1998 Central. 


LAUNCH AND MARINE ENGINES 
FOR SALE: 


6in. by 12in. by 8in. stroke. 
Two C.S°C. . « 8in. by 16in. by 10in. stroke. 
One non <condensing ~ by 144in. by 10in. stroke. 
One C.8.C, -. 9in. by 18in. by 14in. stroke, 

ALSO Y1016 
COMPLETE LAUNCHES, BOILERS PUMPS, &c. 





One C.8.C, 





The WELDLESSSTEEL TUBE Co., Ld., Birmingham 
Telegrams: “ Weld] Birmin ham.” 
Original makers of WELDLESS EEL TUBES for Water 
Tube Boilers, nen ae Hydraulic Work, 
ring 


TRADE (GELDLESS) MARK, 


447 


SAML. DENISON & SON, Ld., Parkside, Leeds | 


DERBY. 


SPECIAL WELDING STEEL. 


1) 2 Al86la 
See Illustrated Advertisement st week’s 
ENGINEER, Page 46. 


POTT, CASSELS & 
WILLIAMSON, 


MOTHERWELL. 
SEE HALF PAGE ADVERTISEMENT 
LAST WEEK. Q420 


ROBERT STEPHENSON & CO. 


Locomotive Builders, DARLINGTON. Lrp 


akers of 


LOCOMOTIVES 


of every Type and Gauge. 
Telegrams—Rocket, Dar.ineton. ABO, 4th edition 


Code used. 
See our Illustrated Advt. last and next week. Q42i 
THE KRIEGER ELECTRIC CARRIAGE 
SYNDICATE, Ltd., 
48a, Gillingham St., Eccleston Sq., S.W. 
Owners of the British and Colonial Patents 
(Krieger System) are prepared to let licenses 
to manufacturers and others for the use of 
the said Patents, for Vehicles other than 
Private Carriages, on terms to be arranged. 
Plans can be seen at the Garage, asab ve. 
Phovne.—6817 Gerrard 222 Teleg.—Sileneicvxy, London 











The BUTTERLEY COMPANY, Ltd, | 


Tel ic Ad ddress—Griffith, Sheffield. 
Retonal Telephone No. 603 





ESTABLISHED 1861 


'HARRISON & CAMM, Ld. 


Chief Works and Offices—ROTHERHAM. 
Manufacturers of 


WHEELS & AXLES 


With Cast or Hydraulic Forged Naves. 


Wagon Ironwork, Castings, RAILWAY WAGONS 
(in Iron, Steel, or ee 


RAILWAY « TRAMWAY SPRINGS 


Lap. | 


| 


LOCOMOTIVES IN STOCK. 
KERR, STUART & CO., LTD., 


Have in stock, or in an advanced state of at their 
California ‘Works, Stoke-on-Trent, a large number of 


LOCOMOTIVES, 
With cylinders po Sin. to 16in. ae foctasivel for all 
ERR, STUART 


gauges from 18in. ft. 84in.—Apply to 
and CO., Ltd} ’ Be Pinca 


P. & W. MACLELLAN, LTD., 


CLUTHA WORKS, GLASGOW. 
Mannfacturers of RAILWAY wagons and CARRIAGES, 
IRON and STEEL SLEEPE - 2 BOLTS, SPIKES, 
| and cir, aan ENT WA MATERIAL RIDGES, 
CONTRACTORS for RAILWAY PLANT and STORES of 
| every description. 
| Chief Offices—129, Trongate, Glasgow. 1 
Registered Offices—8, Great Winchester Street, London, E.C. 


MIDLAND 


| RAILWAY CARRIAGE & WAGON Co., Ld. 
MIDLAND ‘WORKS, BIRMINGHAM, 


ABBEY WORKS, & SHREWSBURY. 


‘RAILWAY CARRIAGES, 
RAILWAY WAGONS, 
TRAM CARS, &e. &Ce 


Lonpon Orrices— 48 
Surro.x Hovuss, Laurence Pountwry Hii, E.C. 











The Trustees for the Debenture Holders of 


‘W. R. RENSHAW & 60., 


Phoenix Works, Stoke-on-Trent. tr. 


Rolling Stock 


of every description for Home and Foreign Railways. 
See Illustrated Advt. last & next week. Rc504 


R. TURNER, La. 


G. Manufacturers of all descriptions o 
IRON & WOOD FRAME WAGONS 
For Home, Patani 8 & Foreign ae 


Ss 
PERMANENT WAY MATERIALS, 

Colliery Screening and Conveying Pants, ay Tip) pplers, 
Elevators, Structural Work, Roofing, Castings of all descriptions. 
Chief Works & Offices : ted MILL, nr. NOTTINGILAM. 

London Office : San —— ouse, minster, 
Mhusteated advt. first week in each month on page & 











O obtain trustworthy 


must have 


For: 


nice adjusimeit of 


Steam, workmanship, 


convenience 
Gas or Oil 
Engines, 


Pumps, 


Compressors. 


e :treme 
all moving 

simplicity of 
of manipulation. 
found in the Crossy INpicator. 


WRITE FOR CATALOGUE ‘'Z 1.” 
Cee e eee ee 


Crossy STEAM GAGE & VALVE Co. 


the Indicator 


lightness 


results, 
and a For 
parts, fine 

construction - and 


All 


Hydraulic, 

these are 

Ammonia 
P‘ants, 


Ordnance 


Tests, &c. 


147, QurEeNn Victoria Sr., Lonpon. 











Haws SPECIAL PUMPS 


Compound direct-acting. Single-cylinder direct-acting 


For Boiler Peoding. | Light Service, 
General Pposes. 





ECONOMICAL AND EFFICIENT. — Q534 
J. P. HALL & SONS, Limited, 
Engineers, PETERBOROUGH. 





See larger Advt. last and next week 





PARSONS & CO.’S 


300 k.w. Continuous Curren’ 
Traction 


TURBO GENERATOR. 


NEWCASTLE-ON-TYNE, LONDON 
LEEDS, & GLASGOW. Q245 





J 


\ \\ 





! OQ tz Bt & Ba, 
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BARRY HENRY & CO. 


Limited, 
Founders, Engineers and Millwrights, 
THE LEADING SPECIALISTS FOR THE 


TRANSMISSION OF 


POWER & MATERIAL 


4 








Gear Wheels. Conveyors 

Rope and Belt Pulleys. of every description. 

Shafting and Fixings. Elevators, 

Engines and Strap or Chain, 

Water Wheels. Complete or Parts. 
ABERDEEN. 





LONDON OFFICE - = 64, MARK LANE, E.C. 5113 


“kosreR” AIR COMPRESSORS 


OFFER ADVANTAGES IN ECONOMY & DURABILITY OVER ANY OTHER. 


For all Pressures and Purposes. 

















See Handsome Catalogue, 104 Pages and 1C4 illustrations, Post Free 5s. 7051 


= : 7 = PIERSON’S PATENT (2 =) 
SUCTION GAS PLANT. 


Will work any Modern Gas Engine from 5 to 100 B.H.P. upon 4 Ib. of Hard Coal per B.H.P. hour. Works Automatically 
Ask for Dutch, English, French, German, or Italian Catalogue. 


J. & 0. C. PIERSON, encineers, 47, ruE LAFAYETTE, PARIS. 


Sole Agents for France and French Colonies for the Crossley-Otto Gas Engine. 
Agents for the British Isles— 5128 
THE CARBONIC ACID GAS CO., Lea Bridge Rd., Ciapton, N.E., where two gas plants, each of 42 B.H.P. can be scen at work" 


MAURICE GRAHAM. 


GRAHAM. MORTON «C®- 


MAKERS—CONVEYING PLANTS, LOADING & UNLOADING PLANIS-LEEDS. 


COLE, MARCHENT & MORLEY, LTD. 


sa ma temnrctrt Prospect Foundry, BRADFORD. cna tor our cataionven cnt 


___Telegrams—Co.k, Brabrorp. Telephone—6)._ 


a Cc. Cc. DUN KERLEY &CO., LD. 


















































JOISTS IN EVERY LEADING SECTION FROM STOCK OR FROM WORKS. 


COMPOUND GIRDERS, STANCHEONS, &c., RIVETED UP WITH DESPATCH FROM STOCK MATERIALS. 5089 


Channels, Flitches, Angles,Tees, Shafting, Bars, and Large yg of every description of Iron & Steel required in Engineering Work. 
Steel Joists in Stock from 19} x7} to 34 x i{in. Telegrams— -Ajax, M Trunk, 279; Lecal Numbers, 279 & 3691. Section Book « on application. 


Offices & Warehouses : STORE ST., MANCHESTER. 


Tue CARBROOK STEEL WORKS, SHEFFIELD. 


CONTRACTORS TO THE ADMIRALTY AND WAR OFFICE. STEEL TO LLOYD'S Jano BOARD OF TRADE TESTS. 


MANUFACTURERS OF 


LIGHT & HEAVY FORGINGS oF all descriptions. 


SINGLE AND DOUBLE-THROW CRANKS. 
CRANE POSTS. CONNECTING RODS. SUGAR MILL SHAFTS. HARD STEEL ROLL FORGINGS. 
ALL CLASSES OF ROUND. SQUARE, HEXAGON, AND FLAT BARS. 


Manufacturers of ALL TYPES 


CONDENSING PLANT 


For LIGHTING AND POWER STATIONS, MILLS, COLLIERIES, &c 
Water Cooling Fowere. Fe eed Water Heaters. 
















































































——— 


os dleeae df ~ WHEELER CONDENSER & ENGINEERING Co. 


“CIRCULATING PUMP NOYOR DRIVEN” 2, Norfolk Street, Strand, LONDON, W.c. 


ENQUIRIES INVITED, Telephone—6889 GERRARD, Yo2s Telegrams—‘* SUSPEND, LONDON,” 
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ee rR ne “e 
HARTNESS 
FLAT TURRET LATHE. 


Now built in two =A by 24—18in. s 
and 3 by 36—l4in. = pel with too! 
for either bar or rene a work. 


JONES & LAMSON MACHINE CO. 


** Jubilee Buildings,” 
97 QUEEN VICTORIA STREET, 
LONDON. 6116 


Save One-Third Present Cost.— 


PURE ENGLISH —~ > Paw ad 5 TANNED LEATHE 
BELTING, cutout of Prime Selected Buttsonly erent 
double stretched and carefull Tanufsctured greatest possible 


BEST? sive LEATHER BELTING m. wide 1d. 





b=) 





‘ tat ATHER ce 
‘oot run 
ces ‘Sia. ie sin, vas aA in rin. 


DOUBLE LEATHER BELTING : 2in., » ie ee 
foot ran; 3in., 1s. 2d. ; 4in., 1s. 8d. ; ~ 28.; 6in., 
3s. 10d. ; Sin. ds 4d; i0in., "58. ; 12in., 68. 3d. All'other widths 
at * Ftotaad te prices. 
mT of feet of this manufacture i under most 
d inspection to Home and Fi 
ot daily received from M jeetrical Engineers? 
Mill Owners, Spinners, Weavers, and Public Companies. . 
UNSOLICITED. 
sn beats aes have had.” 
ving our ome a treat. 
ne admit first-class e' ae 
nae * Want nothing me oa shall sen: -, = 
a Fully as good as what we paid nearly three times the money 
lor.” 
“ Bound to admit we are well satisfied.” 
ae the hardest of hard wear the ee 
new yi 
Any length - vay a Fae range een ey | from stoc! 
Cc paid dress (or tion) in Great 
Britain ; or put mtg A oe a — 
BEST BELTING co.,  Lamivea, a4 Seen, Fenchurch- 


it, Lond: 
London M _DAV iD ROBINSON. Nat. Telephone 
969 Avenue. *Telegr London. = 6034 


Waste and Oil Restoring Plants, 


Specialists in Electric Motors, Drills, 
Steam Turbine Fans, Tube-cleaning Machines, 
o. GL. 
MICHAEL PAL & CO, Engineers, 

Parliament Mansions, Victoria Street, 
Westminster, S.W. (Spl) 6119 


JOSEPH OWEN & SONS, LTD., 


TIMBER IMPORTERS, supply direct from quay. 


AMERICAN, CANADIAN, AND BALTIC TIMBER 
of all kinds at current wholesale prices. 


They keep in stock in large quantities— 

[Seasoned Timber specially selected and stored for 
requirements of Mechanical, Civil and Elec- 
trical Engineers, Railway, Tramway, 
and Motor Carriage Builders, Agri- 
cultural implement’ Manufacturers, 
Wagon and Van Builders. 


They Manufacture— 
Anything in Timber to buyers —e 
Their pl of busi 
Chief Office and Sedieahnee- Steer Saw Mills, 
LIVERPOOL. 
Wholesale Office—166, Regent Road, Liverpool. 
LONDON— 199, Borough High Street, 8.E. 
MANCHESTER—Saw Mills and Sale Yard, Grey 
Mare Lane, Openshaw. Sale Yard, 2a, Grosvenor St. 
LEEDS—Saw Mills and Y ard, Hunsiet Lane. 
TUNSTALL, Staffe.—Tunstall Saw Mills. 
Telegraphic Addresses—Owen, LivERPOOL; BuCcHERON 
Lonvon. (Spl) 6111 


LOEWE 


MACHINE TOOLS, 
SMALL TOOLS, 


CAU 
NORTON GRINDERS, 
THRUST BEARINGS, 
BALL BEARINGS, 
STEEL BALLS. 



































Lupw. Lozewre anp Co., Lrp., 
Farrincpon Roap (Psi), 
CLERKENWELL, Z159 


LONDON .. 
Ehouite. 


Dr. Heinr. Traun &Sons, 8, Kedcross St., London, E.C. 


Lilcontle. 








Telegrams— 
INSTANTLY, 
Lonpon. 








IRON & STEEL WORKSHOPS 


STABLEFORD & 00, 


COAL YWVILLE. LTD., 


RAILWAY CARRIAGE & 
WAGON BUILDERS, 




















: € @ | For Home & Foreign Lines, 
g BRAKEWORK, PORGINGS, CASTINGS, &e, 
. 3 Telegrams—Stableford, Coalville. 
e 2 Registered QNON STREET, BIRMINGHAM. 
z 5 Tel: Stableford. Birminghaia. Nate tev 591, 
: 8 

® ;* MACHINING tor the TRADE 


Shafting, Pulleys, and Gear Wheels in Stock. 
FORGINGS AND CASTINGS. 
Cast Iron Flange Pipes. Cast & Wrot. Iron Tanks 
SPECIAL MACHINERY MANUFACTURED. 
GENERAL REPAIRS 

JAS. PHILLIPS & CO., Engineers, 

| Salisbury Street, BERMONDSEY, S.E. 6046 
@ Telegrams—Rerirrine, Lonpon. Telephone No. 1782 Hop 


CAMPBELLS & HUNTER 





One of the attractive advantages of Rowell’s Iron Steel Framed Workshops, is, that 
an immense amount of space is saved by their erection, as the uprights and girders of 
the building can be so constructed as to take your shafting, cranes, &c. &c. 

It matters not whether the space at your disposal be large or small, we can con- 

® struct a structure to occupy it. 


DESIGNS: AND ESTIMATES FREE. 


DAVID ROWELL & GO. of WESTMINSTER. DOLPHIN FOUNDRY, LEEDS, 


ESTABLISHED 1855. 6112 
MAKERS OF 


nm MESES CD 2 GEE 6 cae 

& s e a RADIAL DRILLING AND TAPPING MACHINES. 

HORIZONTAL DRILLING, TAPPING AND BORING 
MACHINES. 








MULTIPLE DRILLING MACHINES. 
BOILER SHELL DRILLING MACHINES. 
TUBE PLATE CUTTING-OUT MACHINES. 


—— & OVAL HOLE CUTTING-OUT MACHINES 
D PLATE FINISHING MACHINES. 


PATENT 
wonnee PLANING, SLOTTING AND DRILLING 
MACHINES. 
(Spl) 607 


VERTICAL BENDING ROLLS. 


SOLID WOVEN BELTING , 
Talk o’th Hill Colly Ld. 


(With woven-in edges of Leather.) 
STOKE-ON-TRENT. 


COAL for STEAM, MANUFACTURING, 
GAS, and HOUSE PURPOSES. 





RECENT TESTIMONIALS. 
‘* Darlington, 16th Nov., 1905. 
‘“*We find your ‘Gripoly’ belt gives better 
results than double leather.’’ 





‘* Springfield, Vt., Jan. 31st, 1906. 
‘*We have tried it in places where both 
leather and rubber belting have been used, and | 
we think it better than either.” 


sisiindinasiiciaasidiilliasas 
LEWIS & TYLOR, LTD.,, 
ae EDWARD MERCER 


—____________ z Hollins Ironworks, Hollinweod, near Manchester. 


LATHES, as 
PLANERS, SHAPERS, 
DRILLING MACHINES, 


Which for high quality, 


4 finish, and lowness of price 


HARD COKE AND BREEZE, 
CAS COKE AND BREEZE 


For all Purposes. Yo12 
SEND YOUR ENQUIRIES 





















are unequalled. Guaranteed 
ae to Whitworth's 


dard. , ices and sam- 
ry onapplication. As sup. 
plied todor vernment. W1 





BRUCE & STILL, LTD, 
49, Sefton Street, LIVERPOOL, 
Constructional Engineers and Contractors 


ron and Timber Buildings, Roofs, Bridges, Girders, and 
other constructional wor 
Contractors to H.M. Government. Q50 
| See our illustrated advertisement previous and next we ok 


| 


BUCK & HICKMAN, Ltd., 


SOLE 


AGENTS N ATIONALMAGHINERY Go. 
ienaarer 


(Spl) 6118 
[CONIA CO..:née, age, 008 at Wianhtes Gk 
LONDON, S.E. 























N ATIONAL MACHINERY ‘Qo. 


LATEST DESIGN WIRE NAIL MACHINE IN N STOCK AND ON VIEW. 
A Complete Line of National Bolt and Nut Machinery also in Stock. 


BOLT HEADERS, NUT TAPPERS, RIVET HEADERS, BULLDOZERS, FORGING 
AND UPSETTING MACHINES. 
The most Modern Machinery of its kind. 














Write for Catalogue. 
is the name of our new brand of 

ee TOG A 99 Quality equal to any Known. IRON C3) 
Samples sent free to known correspondents. 

BROWN & SHARPE 


CYLINDER 


We can give quickest 
deliveries of 


GRINDERS GLEASON 
PLANERS. 


IN STOCK. 


2 and 4, WHITECHAPEL ROAD, LONDON, E, Telesrame—Tiephenes’-76e1 Convpal (4 lines) 








Agents also for BROWN & SHARPE, PRATT & WHITNEY, MORSE TWIST DRILLS, NORTON EMER / WHEELS, &e. 
























uo 
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BUCKET ano SUCTION, 
HOPPER AnD BARGE LOADING DREDGERS, 


HOPPER BARGES, ELEVATING FERRY STEAMERS, TUGS, &c. 


PHCENIX WORKS, PAISLEY, N.B. ™ 


































CAST IRON T k ERECTED ON 
OR STEEL an S STEEL TOWERS. 
P 


STEEL 
STRUCTURES 


STEEL 
PIPES, 


Welded or 
Rivetted. 


CHIMNEYS 


JOINTING 
MATERIAL 


1S 
UNSURPASSED 


BLAST 
PURNACE 
WORK 


STEAM 
MAINS 





GAS 
WORKS 
PLANT 


WATER 
MAINS 


ECONOMISER 
TUBES 


4 


TO PASS 
ANY 
INSPECTION 


°* ABSOLUTELY * RELIABLE ° JOINT 


Y CASTINGS 


High-class 
Loam Work 


JOINTS FOR 
INSULATING 
PURPOSES = 
AT BLOCK STATIONS QoQ: 


O 


RADIATORS : AUTOMOBILES 


cy 


} SEND - FOR - SAMPLE - G-BOOKLET 
o fF-NOT-ALREADY-A-° USER 


RICHARD KLINGER ¢-C°? 
ze + ENGINEER'S * 
66 Fenchurch St LONDON.«£.c 


71, EXPLORATION BUILDING, nd at 281, GEORGE STREET 
JOHANNESBURG, SYDNEY, N.S.W. 





a | 
/ 


Patent Pressed Tanks from Stock. 
CORRUGATED FURNACES 


(Fox and Morrison) for Marine and Land Boilers for all Surveys. 


wanet,crass, | SEND FOR ESTIMATES. = oc2U'S-5 


THOMAS PIGGOTT « Co, Lro. 


ng yin ailbatongs MO 
London Office—63, Queen Victoria Street. B15 


WATER-TUBE B 
BOILERS 











HANDHOLE 
HYDRAULIC 
JOINTS COVERS 








|? GUARANTERS * AN 





























PENBERTHY | 

— tm W. H. WILLEOX« CO 

n 1 oie = q 23, 32, 34 and 36, Southwark St., 
jector. a ee, 








Its Automatic and Re-starting 
qualities place it the best boiler 
feeder extant. This is confirmea 
by the fact that most of the 
leading ENGINEERS & BOILER- 
MAKERS are fitting them in 
large numbers and continually 
repeat their orders for 
quantities. (Spl) 704¢ 


MADE WITH THREE 
STYLES OF CONNECTIONS 
AND IN 16 SIZES. 





We supply Special Patterns for 
AUTOMOBILES and LOW 
PRESSURES. 


425,000 IN USE 


“X-L EJECTOR. 


SMOOTH 
SURFACE KSSs 
MANUFACTURED BY VERY FLEXIBLE S So 


GEORGE ELLIOT & CO., Ltd. Works: CARDIFF. 


Office—16, Great George St., Westminster, London. DOES NOT TWIST IN WORKING 


~~ 
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BOILER MAKERS 
to the Trade 


VERTICAL BOILERS 
In Stock. 





Gouri Boilers CRANK Cte 
» ApS GRANTHAM. — 


8006 


BARFORD & PERKINS’ 


Patent Water Ballast 


MOTOR ROLLERS 


AS ordered for Asphalting by his 
ext. For Parks by (« iemniadte a ea 

oie For Cricket Grounds by MCC. 

73 Golf Links /y 

C.), and Rt, Hon. 

“ter Road SE" J 

Dundee, Rt. ane Earl « 








ther d's “Cs icket Ground). 
F. CG Ra beaayg (Su 
= rl of Dun | K.P. 
: Bros., Ltd. “Locke 
Dunre 


, K. P.; and othe 
FROM ‘s TONS ewance. 


successfully ae Zope, 
eland, & Scotia 


Works - PETERBOROUGH. 


emnmen. 


Patent Motor Roller. 











THE 


STIRLING BOILER Go, Lo 


Telegrams—STIRLINICO, MOTHERWELL. 


Head Office MOTHERWELL, N.B. 


& Works, 


3,000,000 HORSE- POWER IN STIRLING BOILERS 
NOW WORKING. 


Specially suitable for firing by Blast Furnace Gas, and for 
utilising Waste Heat from coke ovens, &c. 


HIGHEST ECONOMY, SMALL FLOOR SPACE, LOW FIRST 
COST AND MAINTENANCE. 


Largely Used in Electric Light and Power Stations, Engineering, 
Iron and Steel Works and Collieries. 











Branch Offices: 


kinda Siiaadaiae, Leeds, Cardiff. 


Seamless Copper Jointings 


ANY SIZE. ANY SHAPE. CUT from SOLID SHEET. MACHINED ALL OVER. 


Can be constantly re-used. Do not char, corrode, eat away, or adhere 
to flanges. No red-lead or other filling ! 


Bet 


Section No.7a. 
Section No.8a. 


Full S Hye. 


Section No.7. 
SEcTION No. 8. 


For Cylinder Valve-chest or Mud-hole Covers and all 
High Pressure Joints. Applied and removed without use of tools. 


Rise Avoid CAST or STAMPED imitations. 
THE HULBURD ENGINEERING Cco., 


Contractors to H.M. Government, Brassfounders and aa 
180, LEADENHALL STREET, LONDON, B.C. 


_ TH" DRUM” PUMP 


JOHNSON’S PATENTS. 
5) Positive Action. High Efficiency. No Valves, 


Used for Water aad all kinds of Semi-fluids by Leading 
Manufacturers in many Trades. 


< ARRANGED FOR BELT DRIVING. 
| Can be coupled direct to Steam Engine or Electric Motor 





Section of ‘‘Drum” Pump. 





Write few Catalogue No. 50 to 1115 


DRUM ENCINEERING CO., 33, Brook St., Bradford. 


OIL, GAS 


FOR ILLUMINATING, HEATING, 
OR DRIVING GAS ENGINES. . . 


Mansfield’s Oil Gas Apparatus makes 
Gas from any kind of Oil, Fat or Grease. 


MANSFIELD & SONS, LTD. 


Derby Square, James Street, LIVERPOOL. 


Also at 
MADRAS & CAIRO. 








a 











— 2 0 se 


¥ 
MITH-H?} 


Dirt ; 
PREMIUM 


CALCULATOR f 


CFLLULON : 
SLIDE RULES 


JOHN DAVISs SON (ores IL 53 ALL SAINTS WORKS, DERBY. 








FORGED DRAUGHT 


LATEST IMPROVED “SECTIONAL” TYPE. 
COMBINES ADVANTAGES of Hollow Grate 
—— Bar with those of Closed Ashpit. —— 
eee 
HAND FIRING, or fitted with our:— 


< Mecha STOKER > 


FURNACES FOR COLLIERY RUBBISH. 
eee 
MELTING METALS PYROMETER, 


a Handy and Reliable Instrument; the whole of the Apparatus is contained in a Box 
measuring 7ijin. by 6in. - 














Horsfall Destructor Co., Ltd., 
Alderson Street, LEEDS. 


Y904 
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. TA N G YE S Wey BIRMINGHAM. 














Engines 











fer Town or 


‘Suction’ Gas. 














60 300 A 


SELIG, SONNENTHAL & CO., 


SOLE LICENSEES OF THE 














aa)» 
enn 


Patent Portable — ss aA Three-S pindle Multi-Speed 







ELECTRIC MOTORS, 


AND THE GENUINE 


STOW FLEXIBLE SHAFT & ACCESSORIES. 


These motors are 


provided with 
Patent Speed 
The New Three- 
Regulating spindle Head gives 
Device, _ three different rates 


of speed (each speed 
being variable at 
will), so that the 


whereby a large 


range of variation is 
motor can be used 


a ‘ am, b ca a =|. 
instantly obtainable Ais: : im ; — ee” ng ae | eis equally well for 
without change of hea sf os Drilling, 
any kind. Grinding, 
Reaming, 
2 se = — = &c., by simply shift- 
— . << = : = ing the flexible shaft 


pas < = from one spindle to 
ae = : another, 


85, Queen Victoria Street & Lambeth Hill, LONDON, EC. 


PLENTY & SON, 


Engineers, NEWBURY, ENGLAND. 


Established 1790. Telegraphic Address—PLENTY, NEWBURY. 
Contractors to the Admiralty, War Office, Crown Agents for 
the Colonies, India Office, Trinity Board, 

Customs House, and various Foreign & Colonial Governments. 


















MAKERS OF ALL CLASSES OF 


ENGINES AND BOILERS 


For Small Steamers, Yachts, 
Tugs, Launches, Torpedo Boats, 
Hopper Barges, &c. 







WATER-TUBE BOILERS 


Of ‘‘Mumford,’’ ‘‘ Thornycroft,’’ ‘‘ Yarrow,” 
and cther Types. #1598 
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——— 
——— 


DRILLING versus PUNCHING| 


Upon GIRDER, CONSTRUCTIONAL, 
PLATE, RAILWORK, &e. 






















We can sow you 


| A-SOLID SAVING 


over Punching. 
PUNCHING PLANTS BEING REPLACED. _ 













THE BEST PRACTICAL MACHINES 


FOR 


HIGH SPEEDS. 






Full Particulars from 


WH ASQUITH, Ltd, 


Highroad Wells, 
Q407 


HALIFAX, England. 


BABCOCK & WILCOX LimirED 


OFFICES: ORIEL HOUSE, FARRINGDON pole LONDON, E.C. 


WORKS:- -RENFREW, N.B. 
























Patent Over 


5,500,000 H.P. 


(LAND TYPE) 









WATER-TUBE 
BOILERS, 


and 


All Boiler House 

















and 


1,100,000 H.P. 


(MARINE TYPE) 











Accessories. In Use. 









LOTS ROAD. .GENERATING “STATION Sus UNDERGROUND RAILWAYS 
OF LONDON). 


64 BABCOCK & WILCOX BOILERS, each of 5212 square feet heating surface, 
fitted with Superheaters and Chain Grate Stokers. 


THE CLAY CROSS CO. 


Manufacturers of Pig Iron, Gas and Water Pipes, Fuel Economisers, Tanks, Columns, Stanchions, and Castings for Gas, 
Water, and Sewerage Works, Collieries, Engines, Pumps, &0. 


Clay Cross o"Shesterneia LIONDON OFFICE: 19, EASTCHEAP, E.C. JAOKBON CLAYOROSS, 04600 


J. E. REINECKER, ee cseLenz. 


MANUFACTURER OF 


MACHINE & HAND TOOLS 


of Improved _— and panes Class iad eased for Machine Manufacturers. 


A819 




















SPECIALITIES— 


Relieving Lathes for Formed Cutters. Plant for Cutting Racks, Spur, Bevel, and Worm Gears. 
PARIS, 1900, GRAND PRIX, 


Formed Cutters, relieved on No. 4 Relieving Lathe. Catalogues free on application with Trade Card. Sole Agents for the United Kingdom— 


PFEIL & CO., 145/9, ST. JOHN ST., CLERKENWELL, LONDON, E.C. 
Y¥502 


Telegraphi Address: ‘‘PFEIL, LONDON.” Telephone—Nos. 623 and 626 HOLBORN. 
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ALLAN, WHYTE & CO., 


Clyde Patent Wire Rope Works, SSS i al hese ta ss : 
RUTHERGLEN, GLASGOW, gigi 06: Wi re R 0 p es 












SCOTLAND. For Evevators AnD Hoista 





Telegrams: ‘“ROPERY, RUTHERGLEN.” COLLIERIES, MINES, CABLEWAYS, 

, AERIAL ROPEWAYS, SUSPENSION BRIDGES, 

‘ TRANSMISSION OF POWER, HOISTS, CAPSTANS, 
CRANES, SHOOTWAYS, 


SHIPPING, STEAM TRAWLING, &c. 


we 
For WINOING IN MINES, &o. 





.D ; 
Codes: ABC (4th and Sth), Al, LIEBER’S, and PRIVATE, tha: eve hme tr a 


Telephones: 2673 and 2674 BRIDGETON (NATIONAL) and 
2673 CORPORATION. 





For HAULAGE IN Mines, AcrtaL Ropeways, &c. 





London Office: 
5, EAST INDIA AVENUE, LEADENHALL ST., E.C. 


Telegrams: ‘‘ALKALIZE, LONDON.” 


stock. 
eee: eee A FEW OF THE PRINCIPAL CONSTRUCTIONS. (sx) 1138 


"| an he SYSTE REINFORCED 


Principal Sizes and Constructions always in 














CONCRETE. 


We sell our bars to contractors all over the world. We prepare detailed working drawings and furnish them with our steel 
State your problem, we will solve it. | Our engineering department is at your disposal. 


WE CHARGE NO ROYALTIES 





WRITE US FOR CATALOGUES AND OTHER 





Tee ee ee Oe q- a INFORMATION. 
SECTION OF Ban. TRUSSED CONCRETE STEEL Co. 








HMAHN TRUSSED BAR. 


Engineers, Founders 4° Forge Masters. 
CENTRAL MARINE SPECIALTIES :—MARINE BOILERS (Central Marine Type) up to 
300 Ibs. pressure and 17ft. diameter. BOILERS FOR TRAWLERS. 


ENGIN E WORKS, SUPERHEATERS (Central Patent), giving increased economy. 


MAKERS OF EVAPORATORS; STEAM TRAPS; AUXILIARY PUMPS. 


MAKERS AND REPAIRERS OF STERN AND RUDDER FRAMES UP TO 16 TONS. 
WEST HARTLEPOOL. DROP cto 8 CASTINGS. y 1134 


Telegrams : CENTRAL, WESTHARTLEPOOL. 


CAXTON HOUSE, WESTMINSTER. Zim 





























ESTABLISHED 1860. 


HUDSWELL, CLARKE & CO,, 


LIMITED, 
tie tae, FOUNDRY, LEEDS. 


LOCOMOTIVE 
TANK ENGINES 


FOR MAIN OR BRANCH RAILWAYS. 
Contractors, Ironworks, Collieries, &c. 
All Sizes and to suit any Gauge of Railway. 
Prices, Photographs, and full Specifications on application. 





Telegrams—LOCO, LEEDS. Telephones—NATIONAL 504 & 836 
F35a 


Codes—A 1 LIEBERS; ABO, 4th and 5th Edition. 


“MAG N O LIA ORIGINAL 


SPECIFY “ TANDEM.” 
TANDEM METALS, PLASTIC, WHITE NAVY BRONZE, WHITE BRASS No. 2, BABBITT METAL. 


EVERY INGOT BEARING OUR NAME IS GENUINE. 
It is more economical to nai your own allay from THE TANDEM SMELTING SYNDICATE, Ld., than to wk the metals in your; poeta. 


SEND SAMPLE FOR QUOTATION. 


THE TANDEM SMELTING SYNDICATE, 


Telegrams: “ANALYZING, LONDON.” LIMITED, 
27, QUEEN YWICTORIA STREET, LONDON, E.C. 
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Among the-many excellences of this celebrated make of Engine which has been a success at the Power 
Station of the Glasgow Corporation is the fact all the Bearings are lined with 


GENUINE MAGNOLIA ANTI-FRICTION METAL---Flower Brand 
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Messrs. the Magnolia Metal Co., 2 Globe Ironworks, Bolton, Larcashire, 
49, Queen Victoria Street, London. 3rd October, 1901. 
Gentlemen,—In reply to your enquiry, we beg to inform you that we have used a very large amount of Magnolia for our bearings, and have found the 


same to give excellent results. We have fitted all our Electrical Engine Bearings with this class of metal, including the Glasgow Engines of 5000 I.H.P., the 


largest bearing of which is 32in. diameter, 64in. long, and we have every confidence in recommending it as a splendid metal for wearing and anti-friction 
JOHN MUSGRAVE & SONS, Limited. 


qualities.—Yours truly, 
Walter M. Musgrave, Director. 


The FOLLOWING ADDITIONAL STATIONS have been EQUIPPED with 
MU SGRAWYE’s ENGINES: 


City of London Lighting Le. English Electric Manufg.Co.’s Works 1800 H.P. Bradford Corporation ... ... ... ... 2000 H.P, 
East Ham Vestry, London Cardiff Corporation... - 5200 H.P. Great Northern and City Railway ... 6400 H.P. 


Making a total of 84, 500 H.P. supplied; and a further 40, 000 H.P. are in hand. 


MAGNOLIA ANTI-FRICTION METAL CO.;GREAT BRITAIN 


y699 LIMITED 


429, QUEEN YVICTORIA STREET, LONDON, E.C. 


. TrLipHonn—5025 BANK, TureoRawe--MAGNOLIER, LONDON: 
Berlin: Friedrighatraase, 71, Paris: 62, Rue Taitbeut, Genea; 1, Via Setteripa, Belgium: Liege; 96, Rue de l'Universite, 
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KERR STUART & CO. LD. 


& 2, BROAD STREET PLACE, CALIFORNIA WORKS, 
LONDON, E.C. STOKE-ON-TRENT. 
(All Communications to be addressed to London.) Telegrams MELISS, LONDON, 


TELEPHONE No.—Post Orrice, CentTrAL, No. 13,190. 


LOCOMOTIVES, STEAM SALOONS, WAGONS, GROSSINCS, 


TURNTABLES, & ALL RAILWAY REQUIREMENTS. 
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STEAM 
HYDRAULIC. 














wo ©FOrging. 


Up to 5000 Tons Power 
Quick Acting. 







Worked Direct with Steam Drivers 






without Accumulators. 


FIELDING & PLATT, LTD., GLOUCESTER. 


at enna ; 


Ne 


[Wo ODWORKING M/ MACHINI NERY. \ 
























SPECIALLY SUITABLE FOR 
SHIPBUILDING YARDS - - DOCK YARDS 
ENGINEERS’ PATTERN SHOPS - 

RAILWAY CARRIAGE AND WAGON WORKS 
TRAM AND MOTOR CAR BODY BUILDERS - 
CONTRACTORS, BUILDERS, &c. 


HIGH SPEED ROLLER-FEED PLANING MACHINE. 


59, MARK LANE, LONDON. E.C. RAILWAY WORKS, ROCHDALE. 





ene 


THOMAS ROBINSON AND SON, LIMITED. )) 


PARSONS’ PATENT VACUUM AUGMENTOR 
PARSONS’ MARINE STEAM TURBINES. 


The higher the condenser vacuum the greater the efficiency ot the Turbine, and Parsons’ Vacuum 

Augmentor, will maintain a very high vacuum equal to the limit imposed by the temperature of 

the cooling water, without any increase in the size os the air pumps, and thus increase the efficiency 
of the machinery by 5& per cent. to 8 per cent. 580 


FOR FURTHER PARTICULARS THE PARSONS MARINE STEAM TURBINE -CO., LTD., 
APPLY TO— TURBINIA WORKS, WALLSEND-ON-TYNE. 
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F London Office: 9, Victoria St., S.W. 
i MNS ee 





Steel Manufacturers, Shipbuilders and Engineers, 








SHEFFIELD. 


steeL FORGINGS 





Any Weight or Size 
IN THE BLACK, 
ROUGH MACHINED, or 
COMPLETELY FINISHED. 








TURBINE | 


SHAFTS an RINGS. 





GROUP PROPELLER SHAFTING. 


PROPELLER SHAFTING 


As Supplied to British and Foreign Navies and Mercantile Marine. 























LOCOMOTIVE FORGINGS. ENGINE FORGINGS oct" 
TOOLMAKERS’ FORGINGS. 
STEEL TYRES. RAILS. BILLETS. | TOOL STEEL. 
AXLES, | FISHPLATES.| py ooms. FILES. 
CASTINGS SOLEPLATES. 
SPRINGS. | switcues. BARS. TWIST DRILLS. 
Any Weight. BUFFERS. |FASTENINGS.|SPRING STEEL.}| MILLING CUTTERS 





Boilers. 





Warships of all Types. 


Fast Ocean Steamers. 
Armour for Ships and Armoured Structures of all kinds. 
Proof Steel Protection for Guns and Torpedo-Boats. Projectiles of every description. 


Cargo Boats. 


Marine Engines and 


Cammell’s Bullet- 
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E. READER & SONS, 


NOTTINGHAM. 


HIGH SPEED 
ENGINES. 


London Office: 
5, NEW LONDON 
ST., E.C. 

















salogues on 
Application. 





TIME RECORDERS 


Bundy, Rochester, Signature, &c. 
tet ets 2120 


RECORDERS, Ltd., 
171, Queen Victoria Street, London, E.C 


THORNYCROFT’S Patent Slotted Expanding 
Anti-vibrative 





& CONDENSER 
: Fi ERRULES. 


8 Sole Licensees & OE oe 
> HUNT & MITTON 
Oozells St. North, Birmingham 


WOOTTON BROS., LD., 


COALVILLE, near LEICESTER. 
Telegrams— Wootton, Coalville E1709 


Brickworks Plant. Sanitary Pipe Plant 


CLAY-WORKING PLANT. 


Colliery Piant. General Millwright. 








STEAM TUGS& LAUNCHES 
HAYES WATLING WORKSc 





DANIELS’ PATENT 


GAS PLANTS 


PRESSURE AND SUCTION. 
Large Numbers working from 
6 TO 600 B.H.P. 


T. H. & J. DANIELS, Ltd., 


STROUD, GLOS., Z56 
And 23, Northumberland Avenue, W.C. 





Self-Contained and Long-Type HAUL- 
ING ENGINES, with cylinders from 
5gin. to 20in. diameter, for direct, 
main and tail, or endless rope haulage. 


Three-Throw RAM PUMPS, belt, rope 
or electrically driven. 


SCREENING PLANTS, TIPPLERS, 
SHAKERS, SHOOTS, CAGES, 
STEEL HEADGEARS. 


ELECTRIC HAULAGE PLANTS. 





PULLEYS, any size or section of groove, | 





Q539 


TICKLE BROS. 


Vulcan Foundry, WIGAN. 


J.P, HALL & CO. 


ON ADMIRALTY, WAR OFFICE & INDIA OFFICE LISTS. 


TELEGRAMS— NAMO 
TELEPHONE—No. 300 


OLDHAM. 


Makers of 
Direct and Alternating Current 


DYNAMOS, 
MOTORS 


Open and Enclosed, 
FOR 


SHIPYARDS, COLLIERIES, 


And all other Purposes. 


Crane Motors 


A SPECIALITY. 


“D” Type Totally estaeed Suacaiids Cran> [Motor with Cover removed. 


LONDON Representative— 
c. W. HILL, 
Broad St. House, E.c. 
GLASGOW Representative 
R. G. WARREN, 
116, Hope Street. 


X1652 








Britannia Works, DERBY. 


AND" HANDYSIDE & CO., 


BRIDGES, ROOFS, 
STRUCTURAL STEELWORK. 


Managing Director, A. BUCHANAN, M.1I.C.E. 


eee. 


104, Queen Victoria Street, LONDON. «:.. 


It will interest you to read what we have te 
say in our new book on 


LUBRICATION 
AND LUBRICATORS. 


We discuss Oiis and Grease, and their eempara 
tive claims as friction reducers. 

We review other peoples’ opinions, and quote 
words of weight and wisdom from leading 
authorities. 

We submit a list of Lubricators, Oiling Devwiees 
and Oiling Systems, that is practically 
exhaustive. 

We make FORCE Lubrication, especial 
cylinders, and the Lubrication ef Su 
heated Steam, a special feature} 


You will find us thoroughly up-te-date. 
A business post-card te address below will bring 
the book. 
RIMINGTON BROS., Lubrication Specialists, 


CARLISLE. Q489 


for 




















SURVEYING & DRAWING 


INSTRUMENTS. 
Notice of removal of the retail department from Great 


to 
286, HIGH HOLBORN, LONDON, = 
Price List Post Free. 


G. B. SMITH & CO., 


Craighall Ironworks, Glasgow. 
STEEL ROOFS, 
ROAD AND FOOT BRIDGES. 
Iron Fencing, and Fencing Material of all kinds. 
Pusase Arriy ror New ¥ Gomnceem eull 








THE KING OF WATER 


i” The FIRST in the Field. 


PAINTS. 


The FOREMOST ever since. @G@ 


THE SILICATE PAINT CO. Made and Sold a Water Paint in 1875. 


28 years’ Sinitiaoneé: 
has stamped 


DURESCO 


as being the PREMIER 
Water Paint. 


a eee no 


CHARLTON, 


Sole Manufacturers—-THE 


J. B. ORR & CO., LD., 


LONDON, 


SILICATE PAINT CO, 
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“JOHN LYSAGHT, umien. 


BRISTOL,“ NEWPORT wom, WOLVERHAMPTON, LONDON. 








es 


BRIDES, 











CTCEL €LLCCE TANYS FOR THE LCNDON CCUNTY CCUNRCIL. 


GIRDERS, ROOFS, BUILDINGS. 


Chief Officcs—ST. ViINCENT’S IRONWORKS, BRISTOL. 1700 London Office—36, GRACECHURCH ST., E.C. 





ss. = =—— 


























JOHN BAKER & GO. (ROTHERHAM) LIMITED. 
WHEELS and AXLES, 


Tyres and Axles to any Specification. 















with Rolled Stee 
Dise Centres. 


DISC WHEELS 


AND 


DISC WHEEL 
CENTRES, 


suitable for all 
types of Railway 
Wagons and Car- 
riages, Tramcars, 
&e. 


SOLE BRITISH MAKERS 








Kilnhurst Works, near SHEFFIELD. 


Telegraphic Addresses— 
“BRINSWORTH, ROTHERHAM.” 
“TYRES, KILNHURST.” 

Codes Used: Alt A.B.C. Engineering. 
British Engineering Standards. 







Brinsworth Works, ROTHERHAM. 


LONDON OFFICE: 
20 & 21, LAWRENCE POUNTNEY LANE, E.C. 


Telephone No. 550 BANK. 715 
Telegrams—"'BAILEY TOMS, LONDON,” 
C 
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THE CONTRACTORS TO THE ADMIRALTY AND ON WAR-OFFICE LIST. 


CONSOLIDATED PNEUMATIC. TOOL CO., 


“BOYER” pneumatic RIVETERS. a9 





AZ ELECTRIC 
DRILLS. =r 
“ BOYER ” 







Send for COM PLETE 
our Special Circular Q PNEUMATIC CAULKING 
PLANTS. 
No. 13 and 
CHIPPING 
AIR Zetia 
COMPRESSORS *LiTTGE GIANT,” 


and “BOYER,” & “WHITELAW” 
ae RECEIVERS. PNEUMATIC DRILLS. 


Palace Bhambaas. 9, BRIDGE STREET, WESTMINSTER, S.W. 


Workshops and Showroom within a few minutes’ em of the Offices, where pmeumatic and electric tools can be seen in operation. Inspection invited. 


Telegrams—CAULKING, LONDON. WORKS. FRASERBURGH, N.B. Telephones—2052 and 3987 GERRARD. 7200 


PLATES SIEMENS-MARTIN OPEN-HEARTH STEEL. eet 








FOR 


SHIPS, . 
BRIDGES pene ° L 
a&c. 









from iin. to 6in. thick. 


TO ALL SURVEYS. 









SPECIALITY. 
Soft Weiding and Fianging Piates for 
Furnaces and other Purposes. 





Qn Admiralty & Board of Trade Lists. 


X1324 






















Cranes of all types. Aerial Ropeways. 
Cableways. Hoist Conveyors. 
Machinery for handling materials under 

all conditions. 


JOHN M. oe, 


ABERDEEN, SCOTLAND. Y446 
LONDON: = Victoria Stress, aw. 














Telegrams : WRITE FOR No. 4 CATALOGUE, 


‘*EVANS, WOLVERHAMPTON.” 


Simple, Positive, Compact, 


No Tappets or Levers. and Durable. 


No Drain Cocks. 


No External Mechanism to High Pressure and 


Wear or Lubricate. Compound. 





Fig. 600. 
“CORNISH” STEAM PUMP FOR GENERAL PURPOSES, etc. . 


Culwell Works, WOLVERHAMPTON. 


LONDON OFFICE: Salisbury House, London Wakll, Ez. c. 
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1” a TOOL GRINDER® 


‘ suitable for High Speed Steel. 


a 


Accuracy. Speed. Economy- 


















Adopt our machine and Reduce the Cost 
of your Tool Grinding. 





Caweight 
C§27 cwts.) | 


IMMEDIATE DELIVERY. 











Full particulars on application - 


| SCHUCHARDT & SCHUTTE, 


Machine Tool Makers, Exporters and Importers, * 


34, VICTORIA STREET, WESTMINSTER, LONDON, 7 



































MODERN PLANING. UNDER 


The old method of gauging planers by the maximum cut speed with ratio of CONSTRUCTION 
return is giving place to the more reliable method of taking the CYCLE TIMES, FOR 
which does not ignore the time lost on reversal at both ends of the stroke. 





+ . : . . 
Time your planers, and compare with those of similar size in the following table. STOCK . 
losing annually. 
Then calculate what yon are losing y 30in. x 30in. x 6ft., Sft., 10ft. 
THE BATEMAN SPEED TABLE (abridged). and 12ft. 
=a a 36in. x 36in. x 12ft. 
— eel Average|Maximum| Mean 42in. x 42i 1 
_ Length Time | tra- . n. x 12ft. 
Size of : speed. | speeds. peed. " 
planer. wi. i ft 4 Stroke Feet per| Feet per Feet per 48in. x 48in. x 12ft. 


2x10 minute.| minute. | minute. 
‘ 








in, = in. ft. ft. in. 'm. see. cut. retn.|cut. retn. ‘ 
24x 24x 6 6 34/1 8 126 111 80 225 78 210 

36 x 36 x 20 20 3 10 «+12 405 40 24 «6163 | 23 150 

(With 3-speed 20 3 (66 14 405 65 42 163 | 414 150 

geai box for —_ 20 3 4 46) 405 85 61 163 | 604 150 

42 x 42 x OU 22.6 |6& 93 450 68 45 145 | 444 141 

"42 x 42 x 12 11 0 |2 | 220 S4 - 57} 165 Q503 

60 x 6 x 12 (| 13 0 | 4 8 260 63 425 140 | 42 127 


* With variable speed motor for the cut and constant speed motor for the return. "This Machine 
is doing 100 per cent. more work than its predecessors. 


CATALOGUE SENT ON REQUEST. 


Address B. sinbe BATEMAN’S MACHINE TOOL wid wee Hunslet, Leeds. 42 x 8ft. PATENT HIGH-SPEED PLANER. 


Cutting ee 30 to 60ft. per min.; Return Speed 140 to 170ft. per min. 





~~ i ~~ 








NOTE. 
These can now be fitted with a 
Patent Safety Attachment for auto- 
matically preventing the lifting of 
an excessive load at any radius. wis 


BEDFORD ENGINEERING CO., Crane Builders, Bedford. Eng 





ELEICT RIC LIFTS. 


Flo i. oe 3 fzgegtion PUSH BUTTON. 








ALL | oF % dai ta ee — ari | Wainy ,' a hea => 
SYSTEMS ay. = SWITCH IN 
OF CAR. 
CONTROL. 
HAND ROPE. 








PHOTO_OF GROUP OF MACHINES SUPPLIED TO 


THE LANCS & TOS RAILWAY CO. 


HOLT & WILLETTS, Lion Works, CRADLEY HEATH. "2" 


London Office . > 6, Lloyd’s Avenue, E.C. rs 
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Air Compressing Marine Pumps TELEPHONE No | 


6/4 BANK. 
for 631 


TELEGRAMSSCABLES 
PUMPING LONDON Machinery 


of 









Bilge, Ballast, Fire, 
and 





every description. 


sg mina 
In ease of 
operafion. Tl ome 
In beauly oleae caida 
of desig n, Centrifugal Pumps Ad | 


Feed Service. 























In forrectivess uaeeeile a — 
bs an 
against all Marine Feed Heaters lo ll 
heads. of ; 
GENERAL CATALOGUE 
any capacity. Illustrated 


SECURE 
a copy of our latest 
Illustrated 
COMPRESSOR 
CATALOGUE, L510. 


Write for Special 
Illustrated 
MARINE LEAFLET, 1c8. 





cannof be 
Al 


Our latest Patent Vertical DUPLEX FERED PUMP. 











Wor ORT! -WITH-WHICH-IS-INCORPORATED-THE-EUROPEAN-BUSINESS OF: 0.., LTD. 


THE BLAKE & KNOWLES STEAM PUMP WORKS 
S83 QUEEN V/ICTOR/IA ST LONDON £.C. 





















PAXMAN PATENT 


GAS ENGINES and GAS PRODUCERS 


VERY LITTLE 
ATTENTION NEEDED 





CHEAPEST FORM OF 
POWER OBTAINABLE. 








STOKING BEING 
REQUIRED ONLY ONCE 
IN EVERY 
THREE to FOUR HOURS. 


ANY KIND OF 
ANTHRACITE COAL OR 
COKE CAN BE 























USED. ENGINES FITTED WITH 
ELECTRIC IGNITION 
NO GAS STORAGE. | AND 
PAXMAN’S PATENT 
VARIABLE 


NO DANGER. “PAXMAN” GAS ENGINE AND SUCTION GAS PROCDUCER. TIMING GEAR. 


DAVEY. PAXMAN & CO. L”. 


COLCGCHES TER, E nevanp. 


Telegraphic and Cable Address—“‘ PAXMAN, COLCHESTER.” London Office: 78, QUEEN VICTORIA STREET, E.C. 





01161 
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CRUSHING MACHINERY 


STONE BREAKERS of specially strong construction, with Crushing Jaws of Chilled 


Cast Iron or Cast Steel of the highest tenacity 
and hardness. 


STONE BREAKER CRUSHING ROLLS 


for fine crushing, Marble, Alabaster, Limestone, 
Barytes and other stone for paving-terrazzo and 
sand making purposes, &c. 


HUSONWERR | \ \P a ROTARY CRUSHERS for making Railroad 
en oe )} Ballast, Street Macadam, and Gravel from all 
classes of stone; for coarse crushing Ores, &c. 


ROLLER MILLS, EDGE RUNNERS, 
KRUPP BALL MILLS & TUBE MILLS 


for the fine grinding of Cement, Ores, Thomas Slag, &c. 


EXCELSIOR MILLS for Food Products, Chemi- 


cals, Drugs, &c. 


STAMP BATTERIES - Shoes & Dies of Special Krupp Steel. 


AMALGAMATING, CONCENTRATING and 
LEACHING PLANT. 


Complete Plants for the Treatment of Ores of 
every description. 



































{9 
ce 











HYDRAULIC LEAD PIPE, LEAD WIRE AND LEAD 
PLATE PRESSES. 
HYDRAULIC PRESSES FOR LEAD COVERED 
CABLES. 
COMPLETE INSTALLATIONS OF MACHINERY FOR 
CABLE WORKS, HEMP & WIRE ROPERIES. 








COMPLETE MACHINERY FOR INDIARUBBER, GUTTA- 
PERCHA, & CELLULOID FACTORIES. 





Complete Machinery for Linoleum Factories. 


4 0 L LI - i M j L L f lron, Steel, Copper, Brass, Nickel, 
°F Zinc, Tin, Silver, Gold, &c. 


Hydraulic Metal Presses io making bars of any section, of Brass, Aluminium, &c. 








Chilled Iron Castings. lron Castings. Steel Castings. 


FRIED. KRUPP A,-G. GRUSONWERK, 


Agents— Magdeburg=Buckau. 
for Great Britain and Ireland: WY. STAMM. 25, College Hill, Cannon St., London, E.C. 


for Canada: JAS. W. PYKE, Merchants’ Bank Building, MONTREAL. } for Australia: NOYES BROS., 109, Pitt Street, SYDNEY; 15, Queen Street, 

+. United States: THOS. PROSSER & SON, 15, Gold Street, NEW YORK. i MELBOURNE; G.o.P. 153, PERTH; DUNEDIN, N.Z. 

+» Mexico: PABLO BERGNER, S.e.C., Apartado 549, MEXICO, City. | Rhodesia: STOCKER & CO., Ltd., SALISBURY (Rhod.). 1123 
for Transvaal: UNITED ENGINEERING[CO., Ltd., P.0. Box 1082, JOHANNESBURG. 
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Electro = Pneumatic 
Signal System. 


April 9th, 





“ The Financial Times,” 
1906.— 

“ Automatic signalling, such as 
is noW in operation over a great 
part of the District Railway, has 
a closer bearing on economical 
working than is generally appre- 
ciated. Its chief effect is that by 
decreasing the interval of time 
necessary between the dispatch of 
one train and the next, the capa- 

\ city of the line—that is, the 
trafic that can be handled-—is 
largely increased, owing to the 
greater number of trains that can 
be run. It cannot be too gene- 
rally recognised that automatic 
signalling is more than a perfected 
mechanical device and a safety 































factor. It forms one of the 
most effective means of increasing 
receipts.” 

The 
Westinghouse Brake Co., 
Limited, 

82, York Rd, King’s Cross, London, N 
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PUMPS & PUMPING PLANTS, STEAM or ELECTRIC DRIVEN 


PATENT SLIDE VALVE UNCHOKEABLE 


SHIPS’ BALLAST PUMPS. 


2OOO IN USE. 
CAPACITIES, 35—300 TONS PER HOUR. 














CARRICK & WARDALE, 


















Vulean Boiler & General Insurance 


COMPANY, LIMITED. (Established 1859.) 
THE ORIGINAL BOILER INSURANCE COMPANY. 


Head Office 67, KING STREET, MANCHESTER. 


INSURANCE and INSPECTION 


OF 
BOILERS, Economisers, Steam Pipes, Superheaters, Kiers, Decouduns and Lifts and Hoists. 
ENGINES (Steam, Gas or Oil). 
GAS PRODUCER Plant. ELECTRICAL Machinery. 


EMPLOYS MANY MORE IL INSPECTORS than any ‘other Company, and can 


therefore more closely consult the convenience of clients. 
Over 50,000 Boilers and Engines under supervision. 
CONSULTING ENGINEERING. All other INSURANCES arranged. 











. <= See Wee. 


J. F. L, CROSLAND, M. Inst. C.E., M.I. Mech. E, M.LE.E., Chier Engineer. 
JAMES M. DALE, Secretary. W108 
APPLICATIONS FOR AGENCIES INVITED. ( 
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P.P.P. 


INDUCTION MOTOR 


These Motors represent Modern 
Electric Practice at its best. 
High Efficiency & Power Factor, 
Good Overload Capacity and 
Sound Mechanical Construction 
are their Outstanding Features. 








20 H.P. 2-phase Squirrel-Cage Motor. 





Bruce Peebles 


& Co., Ltd., 
LONDON & EDINBURGH. 


Branches—Manchester, Newcastle, Cardiff, Shanghai, 
Johannesburg, Pernambuco, and London (Ontario). 


Works: EDINBURGH. nie 
London Office: 1, London Wall Buildings, E.C. 























GATESHEAD. 


Qayr5 





THE ROYAL DUTCH FORGE CO. 






(ESTABLISHED 1836.) ° meg SRN ee. 
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ILLUSTRATED CATALOGUES ON APPLICATION TO THE LONDON OFFICE— 


ALFRED M. BUCHANAN, Suffolk House, Laurence Pountney Hill, E.C. 

















JUNE 29), 1906 


























CONSTRUCTIONAL ENGINEERING “S 


IN ALL ITS BRANCHES. 


STEEL & IRON ROOFING & BUILDINGS, 
ROOF PRINCIPALS, STEEL JOISTS, &e. 











~ MOTOR GARAGE ROOFS 
OUR SPECIALITY. | 


Special Estimates on receipt of pine of 
requirements. 


| BO cer & 


Constructiona 
Engineers, 


AUL, Ltd, 
NORWICH. 9 











Patent Controllable Superheaters. 


Patent Heat Accumulator Superheaters. 
HIGHEST EFFICIENCIES. 
Cruse Controllable Superheater Co. 


5, BLACKFRIARS ST. MANCHESTER. Q532 


ANNEALING. MUFFLES 


(Close or Open). 
MELTING & HEATING FURNACES 


FOR ALL PURPOSES, AND 
Best Quality Fire Bricks and Ganister. 


R. S. MOORE & CO., Green St., 


BIRMINGHAM. Z163 








PELTON 


_WATERWHEELS 


High efficiency. Close speed 
regulation 

&| Supplied to work off Hydraulic 

¥ Power Mains, 700 Ibs. pressure. 


PERCY PITMAN, 
Bosbury, s Loguury, 


pie 8 {Copyright.) Q426 


POLLOCK, WHYTE & WADDEL, 
JOHNSTONE, N.B. 


Makers of GAS & OIL ENGINES 
and SPECIAL MACHINE TOOLS. 


Q86 
SEE ADVT. IN FIRST ISSUE OF EACH MONTH 


THOS. RYDER & SON, 


Turner Bridge ironworks, Tonge, Bolton. 
HIGH SPEED 
CUTTING LATHES. 


SEE ADVERTISEMENT MONTHLY. Q282 
The PATENT ‘* ACME” (Regd.) 


STONEBREAKER | 


PORTABLE OR STATIONARY. 
FINE CRUSHING ROLLS. 


Sole Makers-GOODWIN, BARSBY & CO., 
Engincers & Ironfounders, LEICESTER. 2167 


“THOMPSON” 
BOILERS. 


NO STAYS 
Sahn 


JOHN THOMPSON, Wolverhampton. 


PILKINGTON BROS., Lo. 


ST. HELENS, LANCS. 
Manufacturers of all kinds Plate and Sheet Glas 
Figured, Rolled, &c. Q397 



























PATENT WIRED ROLLED GLASS. 
PATENT PRISMATIC ROLLED GLASS. 
See Large Advertisement every Fourth Week. 


CASTINGS 


Strong, Close-Grained, 
Easily Machined Iron. 


Any weight up to 5 tons. 
Mixtures to suit requirements. 


GUN METAL, PHOSPHOR 
ano OTHER BRONZES. 


The extensive use of Moulding Machines 
enables us to quote cut prices on work 
required in quantities. 








ALFRED HERBERT, Ltd., 
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PATENT 


WELLS “stu FIL TERS 


SUPPLIED TO THE PRINCIPAL GOVERNMENTS FOR 
THE NAVY, DOCKYARDS, &c., AND TO THE LEADING 
ELECTRIC LIGHT INSTALLATIONS, ENGINEERING WORKS, 
GAS ENGINE MAKERS, PRINTERS, &c. &c. 


WR AZOOO Si). 


Money Savers to any Users of Machinery. 


Pay first cost in a short time, as Dirtied Oil, which has hitherto 
been thrown away, can be filtered and used again and again. 
Write for List of Testimonials and samples of work done by the Filter. 

























































No. 1. For users having only asmall quantity of oil 
to treat (no syphon), 17in. x Qin. ... 


- 35/~ 
No. 2. Two top chambers hold about 3 — oil, 


INE OE I wad Sew ese . 5O/- 
No. 3. Two top chambers ho Id about 6 gs allo ms Oo ‘il, 
27in. x 12in. - TWWjle 
No. 4. Two top chamber: : hold abo ut 12 gallor ms sil, 
36in. x 16in. ps - 110/- 
No. 5. Two top chambers he ‘Id about 24 gallon ms 0 i, 
lk 56 Se Boe eee 189/- 
No. 6. Very powerful Filter fitted with steam Cc >il 
for treating large = antities of oil, 54in. x 
30in. er ask cee ad her ale ews 336/- 
Capable of dealing with some 250 +. to 500 Gs allons Oil per week. 


LARGER SIZES MADE TO ORDER. 


LONDON. 


A.C. WELLS & CO,,"sriti= 











WELLS PATENT WASTE NIL” FILTER. 















ws 
F_-CONSTRUCTIONAL STEEL aes IN ALL ITS BRANCHES, 
wIIKKEMITECTS 


LTZ Hye YY 


ZEN CINE ER 


~ OF 


MAKERS 


wy 


3 Ad, 
By 


ST — ENGINEERING SHOP * te RES ® eee omar BY 


s a ~ 


MANUFACTURERS ‘OF 





<7 BUILDINGS FOR as 
U9 SHIPMENT AnD STEEL % IRON BUILDINGS For & 
X@ RE-ERECTION ABROAD ENGINEERING & INDUSTRIAL WORKS. % 


-A SPECIALITY. > ROOF TRUSSES. STANCHEONS & RIVETTED GIRDER WORK.’ 


» 49 CANNON ! CLYDESDALE IRON WORKS 
re eee.) E..C;,0 POSSILPARK! 


ils 





i: GLASGOW} 


Leigh ‘Park Works, PAISLEY 


LONDON: 





THOMAS WHITE & SONS t 








THE 


“White” 
Compressor 


in all Styles, all Sizes, 
for all Powers, and all 


Purposes. 














27, Martin’s Lane, Cannon Street, 
LONDON, E.c. 


PATENT 
PROCESS 


THERMIT LTD., 
Our Welding Compound produces heat about 5400° F. anywhere 
in half a minute without any outside heat. Welding in situ of Iron 
and Steel Girders, Shafts, Rolls, &c., Wrought Iron and Steel 
Pipes. Revives Iron and Steel in Castings and Ingots. Prevents 


Blowholes and Piping. 


















COVENTRY, England. Z157 


STATE YOUR REQUIREMENTS AND WE WILL GIVE. YOU 
FULL. PARTICULARS. 





TS6 





Complete Welding Outfit. 
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CROSSLEY BROS. LTD. 


GAS PLANTS for Bituminous Coal, Coke, or Anthracite. 
AMMONIA RECOVERY PLANT. GAS WASHING PLANT. 


en 


























i cspse yede-VYouc-Areghoperaike® st 
CROSSLEY’S DOUBLE-CYLINDER DOUBLE-ACTING 
500 H.P. GAS ENGINE 
FOR PRODUCER OR FURNACE GAS. 
L501 
Mahe CM ES x' ER. 


OPENS HAW, 




















Culver St. Engineering Works, 


A. G. MUMFORD, Lo.,*"-S:222%." 


“ Faborite” DONKEY PUMPS Also PATENT .. . 
Sint guens Waplewvintahi tale penis Dup! eX 


GUN- METAL _PLUNGERS, VALVES, 


= Gfeam Pups 


Vertical and Horizontal Types, 














with Patent 
Automatic Feed Regulators, as 


supplied to Admiralty. 





Full Particulars and Lists 





























Well Finished. ee 
application. 
MADE SINGLE AND DOUBLE-ACTING. 
SINGLE-ACTING. DOUBLE ACTION. 
Sizes. Se Se SSR PL SS ae GS CR Lo 08 Aes Sizes, cn bic Liosiia alo ieee Ses Se 
No. 0. No. 1. No. 2. No. 3. No. 4. No. 5. No. 6. No. 7. No. 3. | No. 4. No. 5. No. 6. | No. 7. No. 8. 
= Pak 5 eee c ak eee Ms eee ba | 
Diameter of Ram_ 1 1fs ly, 2h 2% 3h 3} 4 Diameter of Ram. iy 2 2} | 3 8} 5 
Diameter of Cylinder , 24 8 34 44 5} 54 7 Diameter of Cylinder 3 8} 44 5h 6 7 
Length of Stroke . 2 24 3 4 5 | 6 6 6 Length of Stroke . 8 4 5 6 | 6 6 
Gallons per hour... 00 130 210 440 660 1000 1080 1280 Gallons per hour ..| 120 800 1250 1820 | 2160 | 4000 
N.H.P. of Boiler 4 8 16 30 45 70 72 80 N.H.P. of Boiler 82 70 90 ; 120 | 150 | 250 
i | | 
OM 
Agents for Scotland: A. & J. McCULLOCH, 58, Renfield St., Glasgow. 
Agents for Cardiff: JOSEPH ROSE & CO., Royal Stuart Buildings, James Street Docks, 


London Office & Depot: Care of PRICE & BELSHAM, 52, Queen Victoria St. 
Agents for Hull: W, H. BRODRICK & CO., 37, Wellington St’ 


Agents for Liverpool: RANSOME & MARSHALL, 67, Tithebarn St. 
Agent for Sunderland & Pistrict: J. W. DONOVAN, 3, Norfolk St., Sunderland. 
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NASMYTH, WILSON & CO. 


Bridgewater Foundry, 
PATRICROFT, sx. MANCHESTER. 


Telephone: No. 5 Eccles. 
LONDON OFFICE— 


5, DOWGATE HILL, CANNON ST., E.C. 


HYDRAULIC 
PRESSES 


For Baling and Finishing COTTON, 
JUTE and other FIBRE. 


The patent ‘‘Octopus’’ press and Wilson’s 

patent compound press for finishing the 

bale to the proper limits by two opera< 
tions in the same press. 








Multiple Throw 
Belt or Gear Driven 


PUMPS: 


Horizontal Direct-acting 


PUMPING ENGINES 


for Cotton Baling and other Presses. 








MAKERS & ORIGINAL INVENTORS OF 
STEAM HAMMERS & STEAM PILE 
DRIVERS. 





Q437 
STEAM STAMP HAMMERS. 
DROP STAMP HAMMERS 


Telegrams: NASMYTH, PATRICROFT. >7= | 


THE UNBREAKABLE PULLEY 
AND MILL GEARING CO., | 


qssE MAP, 














Swivel Self-oiling Bearirigszin New Type Hangers for H.M. 
Government SmallgArms Factory, India. 





SPECIALISTS IN THE 


ECONOMIGAL TRANSMISSION OF POWER. 


58, WEST GORTON, MANCHESTER. 


And, 56, CANNON STREET, LONDON, E.C. 





C1257 












EAST FERRY ROAD 
ENGINEERING WORKS CO., 


Limited, 
MILLWALL, LONDON, E. 


PATENT. PNEUMATIC 
GRAIN ELEVATORS, 


CRANES. 


Duckham’s Patent Suspended Crane Weighing 
Machines. B8 


Makers of RIGG’S PATENT COAL TYPPLERS. 


A. EDMESTON & SONS 


Note New Address-CAWDOR STREET, PATRICROFT. 


"ie : 








4 





ne 


PATENT FRICTION CLUTCH. 














3 H.P. Morse Chain Drive, 1200 R.P.M. on 13}in. centres. 
Sprockets, 16 and 57 teeth; chain, gin. pitch, 1fin. wide; Speed, 
1000ft. per minute. 


Morse Chain 


The most efficient power transmitter made. It is silent 

when running at high speed and can be used with 

sprockets as small as 13 and as large as 130 teeth. 

The transmission of power from .electric motors to 

machine tools is accomplished with maximum efficiency 
and economy by the Morse Chain. 


Silent Running. No Lubrication. 
Short Centre Drive. 


Manufactured by 


The Westinghouse Brake Co., Ld., 


at their Works: 82, York Road, King’s Cross, London, N. 


86lB 


Write for Catalogue. 

















SEND FOR PRICE LIST AND DESCRIPTION. X1448 


D 
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Telegraphic Address—ABBOTT NEWARK. National Telephone—No. 34, 


For High-Class 


BOILERS 


OF ALL TYPES 
AND FOR ALL PRESSURES, 












APPLY TO 


ABUOTT & GO. wewart Lo, 


NEWARK-ON-TRENT. 













CONTRACTORS TO THE FLANGED & WELDED WORK of 
















ADMIRALTY, every description. 
WAR OFFICE, MOTOR VAN BOILERS. 
INDIA OFFICE, HYDRO’ CASINGS. 
BOARD OF CUSTOMS, REPAIR FIRE-BOXES. 
CRCWN AGENTS, EVAPORATOR SHELLS. 
etc. etc. AIR RECEIVERS, &c. 
ABC CODE. 0569 ( 











| THE HUNSLET ENGINE CO. | 


LEEDS. | 


“Makers of 


aaa _— as » 


LOCOMOTIVE 
_ ENGIN ES 


Piety of work and gauge. 


“wz 


<2 Ys (SSR 


Designs and Specifications Supplied or worked 


Quotations and Specifications on application. 
Telegraphic Address—ENGINE, LEEDS. 
Telephone—No. 528. C4 


TANNETT WALKER & Co, Lo 


Engineers, LEEDS, ENGLAND. 














az hte 


Telegrams—TANNETT WALKER, LEEDS. Telephone -515 CENTRAL. 


HYDRAULIC FORGING PRESSES. 


HYDRAULIC CAPSTANS. 


Hydraulic Overhead Travelling, Portable, & Fixed Cranes, 


HYDRAULIC MOTORS. 


PUMPING ENGINES, ACCUMULATORS, 


HYDRAULIC & STEAM HAMMERS ine FORGE MACHINERY. 


TILTING FURNACES, BLOWING ENGINES, and STEEL PLANT MACHINERY GENERALLY. 


CASTINGS up to the largest sizes, 
the longest Hydraulic Cylinders and Rams cast vertically in deep pits. 

















Y605a 
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R. HUDSON, sno 


Telephones— 


j{ BROAD STREET HOUSE, roendine aeeumeiiion LEEDS 
’ : ° 14 ° 
| NEW BROAD STREET, E.C. INGENIOSO, LONDON. 5533 P.O. CENTRAL. 


PORTABLE RAILWAYS STEEL TIPPING WAGONS 


Steel Sleepers No223 All weights of rail 
FOR from 9 Ibs. per 


No 167 Portable Railways. yard upwards. 




















London Offices : 








NO 168 







































































ef 
me tM yl 


-——— p——— 
inti. 


I¢|bs per yard ae I8lbs per yard 


STEEL TROUGH OR CORRUGATED SLEEPER, WITH BOLTED CLIPS. 














































































No. E. 11—Right and Left-hand Three-way 


Steel Point and Crossing. No. E. 59.—Patent Double Side Tip Wagon. 
To work with ordinary Railway Wagons made 
toany size, Can be tipped by one man. 








‘§ No. E. 96—Patent Double Centre Steel 
Side Tip Wagon (Diamond Fields Pattern), 
with jockey for wire rope haulage. 4 

No. E. 22—Two Tons Steel Plate Bogie. 
“ Practically Indestructible.” Always in 
Stock. Platform about 56in. long by 30in. 
wide. Height 23in. Weight about 4 ewts. 

18in. Stecl Whecls. 





lo. E. 76—Hand Trolley, made to carry 
any weight, or to suit any rail gauge. 












a AL = 
No. E. 50—Patent Double Centre Uni- 
versal Tip Wagon, tipping either End- 
@ waysor Sideways at will. 

} 


- 





~~ 


Nene aw’ ‘ 
No. E. 162—Patent Steel Double Side 


Tip Wagon, with screw brake and plat- 
form. 





No. E. 97—Steel Side and End Tip 
Wagon, with Flapping Door (for hand use). 








4) No. E. 193—Crane Brick Box to fit on No. E. 171—Coke-charging Barrow, “0. E 15—Steel Cage. Ge , th Sesion “i : 
stan lard side tip wagon underframe. with end door. With Safety Grippers Fork, for sue ———— scien big a Tapes a _ 
and Fallers complete. : ‘ 
“A GREAT SUCCESS.” Eft. x 5ft. HEARTH, DOUBLE HEARTH, 3ift. x 4ft. HEARTH, 
about 164 cwts. about 18} cwts. about 104 cwts. 


SACK CART 
N°6 vu 


@ WHEEL 
COKE BARROW 











= BLAST MAIN 


No. E. 122—Portable Iron Smiths’. Hearthis. No Brickwork Required. 






SS 


en 


No. E. 16—Patent Steel Barrows. Practically Indestructible. 
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Platform Wadggons. 




















These Waggons are particularly suitable for Quarries, 


Engineering Works, Foundries, Arsenals, 
Wharves, or for any class of work where the 
carrying of heavy, rough goods is necessary. The 
unde rfranie is of channel steel. securely staved and 
riveted, and the floor can be either steel or timber. 


Write for Catalogue No. 107. 














Dick Kerr & Co. La. 


London, Preston & Kilmarnock. 


Abchurch Yard, Cannon Street, E.C. 


Head Office - 

















McDougall’s Patent 


GREASE EXTRACTO 


FROM EXHAUST STEAM. 


For Condensing or Non-Condensing Steam Engines. The best method for 
preventing grease, &c., passing into the boilers. Intercepting and Collecting 
Chamber, combined with Hand or Automatic Drain. 


McDeugall’s New Patent - - 


Sire AW TRAPS 


The very Latest. New Design for High Pressures and Superheated Steam. 








Send for Particulars. Soie Makers— F1672 


W. B. RAIGH & CO.,LTD, PLANE ST., OLDHAM. 








& SLUDGE DOORS 





M’NEIL’S PATENT MANHOLE 





Are stro cht a4 oe Po are very exten 
sively ‘Yor ST and when fitted 
with Ahn Fag iE will withstand the 







vel woes 


pgp gg A i 
largely used for WATER 
BALLAST 1 TANKS an FRESH 


WATER TANKS. 





Kinaag Park pont 
GLASGOW. 
Telegrams— 3352 
M’NEIL, GLASGOW. 
Code, 5th Edition A.B.C. 












C. WILKINSON & SONS 


KEIGHLEY. 







National Telephone: 
10 y Keighley. 


Telegrams: 
Wilkinsons, Engincers, 
Keighley. 





Heit 


Vertical Turning and Boring Mill with Turret Head—D 29. IN STOCK. Quan 


Lathes: Ordinary, High-Speed; Patent Planing Machines; Boring 
Machines; Milling Machines; Hot and Cold Saws; Drilling Machines; 
Screwing Machines; Wheelcutters; Rackcutters; Slotters; Shapers. 


A LARGE VARIETY OF TOOLS IN STOCK. 


ma MACHINE TOOLS 


of the most approwed designs. Also 


HEAVY CASTINGS. 


GEORGE JONES, Limreo 


Lionel St., BIRMINGHAM. 


Tel. Address: ROLLING. 





Telephone 1002. 





ROLLING MILLS lor all METALS. 


THE ORIGINAL ALLEN RIVETERS 


LATEST IMPROVEMENTS. 
LATEST DESIGNS. 












Sole 
British Representatives— 


JOHN TURNBU LL, JUNR., & SONS, 


Canal Basin tcl Charlotte Street, 
Dolbies Loan, GLASGOW. sm 17 


_|GARDNER OIL, GAS & 
SPIRIT ENGINES. 


L. GARDNER & SONS, Id., Barton Hall Engine Works, PATRICROFT, MANCHESTER 


Telegrams—TuroremM, PATRICROFT. - Telephone—No. 48 Eccizs. X1621 
Anda 87, Queen Wictoria Street, LONDON, E.C. 
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W.H. ALLEN, SON & CO. 


LIMITED. 


QUEEN'S ENGINEERING WORKS, BEDFORD, 


AND 


Queen Anne’s Chambers, WESTMINSTER, S.W. 


Telegraphic Address PUMP, BEDFORD. 
Telephone No. 1, BEDFORD 


CONDENSING EQUIPMENT | 


FOR STEAM 








q 














SS _— 








VIEW SHOWING TWO SETS OF MOTOR-DRIVEN CONDENSING PLANTS FOR STEAM TURBINES. 


HIGH VACUUM GUARANTEED 


xxx 
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CROMPTON & COMPANY, L!2. 


MANUFACTURERS OF ELECTRICAL MACHINERY OF EVERY DESCRIPTION. 


DYNAMOS, 


PROTECTED 
OR 
OPEN TYPE, 
FOR 
BELT, ROPE, 


OR DIRECT 


DRIVING 
AT 
SUITABLE 


SPEEDS. 


WORKS: 
ARC WORKS, 
CHELMSFORD, 


ENGLAND. 


CONTRACTORS FOR COMPLETE INSTALLATIONS. 














| 








MAIN AND TAIL ROPE HAULAGES DRIVEN EY THREE-PHASE MOTOR, 100 H.P., 440 VOLTS, 25 CYCLES. 


ARC LAMPS, 
OPEN AND 
ENCLOSED 
TYPE, 
FOR ALL 
CONDITIONS 
OF 
BURNING 
AND TO SUIT 
ALL RE- 
QUIREMENTS. 


Telegrams: 
“CROMPTON, LONDON.” 


Telephone: 
488 CENTRAL (P.O.) 


MINING PLANT A SPECIALITY. ™ 


SALISBURY House, LONDON, E.C. 





(N.S. €0.) 








116, HOPE STREET, GLASGOW. 
WILLBURN HOUSE, NEWCASTLE-UPON-TYNE 


TIERNEY PNEUMATIC 
CHIPPING AND CAULKING HAMMERS' 


rrr 


TIERNEY PNEUMATIC JAM RIVETER. 


150, 





QUEEN VYWICTORIA STREET, 





























E.C. 


GLOBE PNEUMATIC ENGINEERING CO.. 


LONDON, 
TIERNEY PNEUMATIC RIVETING HAMMERS. 


TT 


TIERNEY PNEUMATIC HOLDER-ON 


LIMITED. 





TIERNEY cela PISTON DRILLS, YOKE ee 


_ AND ALL = TIC APPLIANCES. 
MANUFACTURED FOR us BY ; 


MESSRS. SIR W. G. ARMSTRONG, WHITWORTH & c0., LTD. 


_ BLSWwIck WORKS, pail. Bry sige ake 
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Practically a Metallic Packing, but rendered eiastic and conformable to varying conditions 
of working, by combining the United Asbestos “ Victor” Asbesto-Metallic 
Specially woven (loth with Anti-friction Metal. 


Pe 





Supplied in Lengths or Rings. 


WHEN ORDERING RINGS SPECIFY DIAMETER 
OF ROD AND STUFFING BOX. 


PRICE - - 5s. per lb. Liberal Discounts for Quantities or Export. 


N.B.—We are willing to supply users giving reference to this advertisement sufficient “Eclipse” Packing for Trial, 


and if not satisfactory after two months’ use, we will not ask for payment. 





FACTS FROM ACTUAL USERS: 


THE NORMANBY IRONWORKS, 








Messrs. OSBOURNE, GRAHAM & CO., Shipbuilders, Hytton, 


NEAR SUNDERLAND, write: 


‘‘We purchased from you 30ft. 1fin. square and 30ft. 1din. 
square Patent ‘Eclipse’ Packing for use in our 7-cwt. and 
10 cwt. Steam Hammers. Since that date the two Hammers 
have been constantly employed, and we have pleasure in stating 
that we have not yet found it necessary to replace the 
packing put in OVE* 15 MONTHS AGO. 


‘‘We previously experienced considerable trouble in obtaining 
a reliable Packing for our Hammers, but the results attained 
since the adoption of ‘Eclipse’ Packing have given entire 
satisfaction.” 


MIDDLESBROUGH, write :— 

‘‘In reply to your inquiry, we beg to state that we have 
used your ‘Eclipse’ Packing in our Blowing Engines for some 
time now, and it is giving great satisfaction. Our 100in. Blowing 
Engine-was packed 2 years and 9 months ago, two 60in. Blowing 
Engines 2 years 3 months ago, and one 72in. Blowing Engine 
2 years ago, and all are working satisfactorily.”’ 

ANOTHER FIRM 


Packed their ‘‘ Triple-expansion 
working pressure 180 lb., throughout with Patent ‘ Eclipse’ 
Packing. Engine worked day and night for 34 years, and original 
packing was still in at the end of that period, with only one new 
turn added.’’ 


Furnace- Blowing Engine, 





Sole Manufacturers— 


Hm THE UNITED ASBESTOS COMPANY, LTD., 


Dock House, Billiter Street, LONDON, E.C. 








MANCHESTER— 
34, Deansgate. 


HULL— 
Queen’s 
Dock. 


Cereal Court, 


LIVERPOOL— | GLASGOW— 
Brunswick St. 


212, 
Broomilaw. 


NEWCASTLE-|SHEFFIELD— 
ON-TYNE— 
Quay Side. 


BRISTOL— 
Provident Bdgs., 
Clare Street. 


COLCHESTER— 
Maldon Road. 


Seniors’ Bdgs.. 
Sheaf Street. 


« =) 
C= 


$i) 
2 
+g 
<2 
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ROBEY & CO., L; 
re TS _ BOILERS, 


ALL SIZES, ALL CLASSES, 


AIR COMPRESSING, 
PUMPING, & CONDENSING PLANTS. 
COMPLETE MINING PLANTS. 















SEGTIONAL CATALOGUES QN 
APPLICATION, 


Sa a — sak 
ALL 
TO | 


PATENT ROBEY DROP VALVES, CORLISS & OTHER GEARS. 
PORTABLE AND SEMI-PORTABLE ENGINES. 
UNDERTYPE, Simple and Compound, _,, 

FORCED LUBRICATION VERTICAL hs 

WINDING & HAULING ENGINES. GAS & OIL ENGINES. i 


25,000 ENGINES of LARGE SIZES at Work. @ 4 


Contractors to War Office, Admiralty, India Office, and all the Principal 
Foreign Governments. 


London Office—79, QUEEN YVICTORIA STREET. 


’ sSHEKREILELD. 


(London Office: 36, Victoria St., S,w.) 




















a 





TURBINE ENGINE CASTINGS A SPECIALITY. 


HAVE SUPPLIED CASTINGS FOR MOST OF THE TURBINE VESSELS BUILT OR NOW BEING BUILT. X1761 ) 
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HENRY BERRY & CO. 


LIMITED, 


CROYDON works, LEEDS, ENGLAND. 


































BERRY’S PATENT 


HYDRAULIC WORKING VALVES, {"**® 


Fixed Hydraulic 
Rivetters 








from sft. to 11ft. 6in. gap. 


Portable 
Hydraulic Rivetters, 


all sizes. 


Belt-driven Pumps, 


all sizes. 


Steam Pumps, 


several sizes. 


Hydraulic Accumulators 


3in. to i15in. Rams. 


Flanging Presses, 
several sizes. 


&e. &ec &a. AKC. 


Write for Particulars. 


HYDRAULIC MACHINERY 
HEAD, © @ | WRIGHTSON 


CONSTRUCTIONAL AND CO., LTD. 
ENGINEERS, 
IRON FOUNDERS ano 
BRIDGE BUILDERS. 


nl 























Specialities : 


BRIDGES, VIADUCTS, ROOFS. 


BLAST FURNACE PLANT. 


STRUCTURAL IRON 
and STEEL WORK. 


Dock Gates. Caissons. 


STOCKTON -on-Tees. Pithead Frames. Colliery Plant. 
ates ~~ nel CHIMNEY, t17aft, high, for Vickers, Sons, and Cast-Iron and Steel TANKS, 


STOCKTON -on-Tees. sim, Shette! 
Telegrams—“Teesdale, Staeckten-oenrTees,” ee GAS PLA NT. 








Works :— 
TEESDALE IRONWORKS, 
THORNABY -on-Tees. 


STOCKTON FORGE, 











Q537 
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INDIA RUBBER 
“Simplex” Cotton Belting. Canvas Fire Hose. 
Celluvert FIBRE 
THE BEST |} : P 








Asbestos and Metallic 


HIGH PRESSURE dlent 
PA CKIN DAVID MOSELEY & SONS, Ld., ae 


* RECORD! 


SINKING THROUGH QUICK SAND. 


“It gives us great pleasure to state that the 
Pulsometers must, at least, have pumped up 


Sand fr Shafts 
PULSOMETER during “sinking operations and they only stopped 
: ' pumping when there was not sullicien er 
ENGINEERING “xXx fre Bits: 
¢ LY? READING. 0) 
(2 ee OS TREN 











. 3 - London Offices and Showrooms: 
Sy C 61 and 63, Queen Victoria Street, E.C. 





LOOK & PATE 31 


THE LEEDS FORGE CO., LTD., LEEDS. 


Builders of 
- a ae Advantages of Pressed Steel Rolling Stock— 
ALL-STEEL FOUR-WHEELED and BOGIE ——, - 

















LOWEST TARE. 
GREATEST CAPACITY and STRENGTH. 
== 72> DURABILITY. 
and every description of — a = =, _ INTERCHANGEABILITY of PARTS. 
NES ec: ee SMALL NUMBER of PIECES. 
STEEL UNDERFRAMES and BOGIES for eli iain at nai 


AGENTS— 
RAILWAY ROLLING STOCK. TAITE & CARLTON, 63, Queen Victoria Street, E.C. 


H.R. MARSDEN, 9 7 ONE -BREAKERS. cts. 


HIGHEST AWARD, Silver Medal, Royal Agricultural Society of England, 1904, for Elevator for Stone-breaker. This is the third Silver Medal | have 
received from the Royal Society, and they are the only awards ever given by them connected with Stone-breaking and Ore-crushing Machinery. 


WAGONS 


of all capacities 























BM42 

















L. STERNE & CO.,.Ltd., The Crown Iron Works, GLASGOW. 


REFRIGERATING ¢ ICE MACHINES @ 


EMERY WHEELS « EMERY GRINDING MACHINES. 
SPIRAL SPRINGS. 


' 
LONDON OFFICE: DONINGTON HOUSE, NORFOLK STREET, W.C. PARIS OFFICE: 10, RUE LAFFITTE. (sp) smi9 
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rinting. —Geo. _eveirs, man 
r to the PRINTER of 
wtHe EN ENGINE ts _- ro COM nhc whe! will 
omptly furnish Estimates for any d ption of Printing. — 
and 5, Graystoke-place, Fetter-lane, E.C, 





‘Tensen and Son, 
CHARTERED PATENT AGENTS 
Established 1868, obtain “British, Colonial, ‘and | Fore 
tents, and Trade Marks and ns,—Full 
information on ypplication, 77, Ohancery-lane, Toodon, W. c. 


jen ames D. Roots and Co., The 


Fara OFFICES, 
Thanet House, 
BRITISH coe FOREIGN 


Compilers ofthe Patent “abetwents 
for a ae (Engineering Supplement), 
Automo' 
Provisi ‘io oan al Protection, 233s. Quotations given for the Com- 
plete British Patent aad for Foreign Patents. BK405 
Advice to Inventors Free. Advice in the Construction of 
Working Drawings made for Inventors. 
tral. T.4.: Oaktree, London,” 


mee ee London, 
PATENTS, TRADE “waRKS 


for “ THE ENGINEER,” 
and for the 


New Inventions, 
Tel.: 18587 Con 


Patents. ci F. Redfern and Co.. 


CHARTERED PATENT AGENTS, 4, South- street, 
Finsbury, F.C., and 21, Southampton- “buildings, y.C. . Est; 

plished 1830. British, Foreign, and Colonial Patents cbiained 
at Fixed ard Moderate Charges. Designs and Trade Marks 
registered at home and abroad. Circular of information 
forwarded free on application. Telephone No. 4492 Central 





Teleg. Address, * Invention, London,” 

Patents. .—Messrs. Vaughan & Son | 
(Established 1853), British, Foreign, and Colonial 

PATENT AGENTS, transact every di tion of business 


sonnected with Letters Patent for p Bem gy “A Guide to 
(nventors,” free by post.—57, Chancery-lane, Lendon, W. “ee 


Patents. — Harris 


PATENT AGENTS, 23, § rye si Wik eo 
W.C. (Ratablished 1866), UNDERTAKE L BUSIN 
connected with Patents in the United Kington, the Colon nies 
=_? all foreign coun oklet of useful information 
Attendance in the Provinces at € Seated pm A 
Barto < 187 Mechanical Motions, with description of om 


Gtephen W atkins, Son & Grov es, 
CHARTERED PATENT sere (Spl 

1. (T.N.: 2136 E ey 

Established 1 


75, CHANCERY-LANE, LONDON, W.C 
and at Prince’s Chambers, W olverhampton. 





THOMAS SHANKS & cO., 


Johnstone, nr. Glasgow. Sole Makers of 
SCREWING & TURNING MACHINES, 
BARROW’S RECENT PATENTS — other great 

pagan to 
ht sizes, 1}in., 2in., 2gin., 3in., rege 4fin., 5hin. & 6hin. 
OLT SCREWERS OF LY, lin., ljin., 2hin, and 3}in. 
For other Machines see [1 wetrated Advertisement, 
Third Issue in each Month. (Spl) am1l9 


BULL'S METAL & MELLOID C0, 


Heap Orvice anp Works: Lrurrep, 
YORHER, mr. GLASGOW. 
Teleg., MeLLorp, Yoxer. Nat. Tel. No. 0182 CLypgeBanx, 
BULL'S METAL.—Propellers, Bars, Sheets, Pump Rods, 

Valve Spindles, Condenser Stays and Plates, 
MELLOID (Reg. Trade Mark and Patented).—Condenser 

Tubes, Plates, and Stays, Boiler Tubes, Stays, and 

Plates, Fire-box Plates, Bars, Sheets, Valves, &c. 
WHITE METALS.—Babbitt’s, Plastic, &c. (Spl) am120 








_LEDWARD’S PATEN TED ‘SPEUIALI TiTES” 





30 to 60 per cent. of 
‘FUEL SAVED 









"her Sull particulars, 
Catalogues, Prices, &:. , aoply to 


LEDWARD & BECKETT, 


Sanctuary House, Lr. 
Tothill St., Westminster, S W. 


AM106 


Yo anil ¢, 
ss” 
@ ¢ 











CASTINGS. 


In Green or Dry Sand up to 8 tons. 
Machined if required. 
SOCKET PIPES, lin. to 12in. diam. Y495 
FLANGE & IRREGULAR PIPES, up to 20in. diaxa. 
GIRDERS, COLUMNS, STANCHIONS, TANKS. 


E. & W.H. HALEY, lronfounders, Bradford 
CUT and CAST GEARING 


ALL VARIETIES. ALL SIZES, 
Speed Reducing Gears 
SPECIALISED. 
Deliveries to time. 
Gears of best selected RAW 












HIDE. 
=, ‘REALM’ TIME 
RECORDERS. 
The ONLY 
FULLY AUTOMATIC Time- 
Cageking Machines yet made 
English work, and U P- 
TO-DATE. aml 


LLEWELLIN MACHINE CO., BRISTOL, 


and Mills 8, 





EXTRUDED BARS 


of uy Plain or Special Section, in Brass, Yellow Metal, hese Bronze, Delta Allo ys, &e. | 
Castings, Forgings, Stampings, Sheet, Wire, Tubes, &c., in ita Metal and other AA | 
THE DELTA METAL CO., LTD., ast, Greenwich, KONDO ms, SF "| 











ZINC AND COPPER ROOFING. 
“DROP-DRY” GLAZING. 


(PUTTYLESS.) 
Many thousands of feet fixed in all parts ot the Worid. 


Illustrated Catalogue sent on application. 


BRABY’S, 


Chief Offices: 352 to 364, EUSTON ROAD, LONDON, N.W. 





am25 


| 














RAILWAY SWITCHES & CROSSINGS, 


TURNTABLES & BUFFER STOPS. 








| Permanent Way 
Accessories. 


Sidings supplied 
complete 
and laid in. 


THOMAS SUMMERSON & SONS, LTD., 


Railway Engineers, DARLINGTON. 


Teiegrams—SUMMERSON, DARLINGTON. 





(Spl) 4m147 


CRANES 


HEENAN & FROUDE 


Telegrams— LIMITED, Telephone— 
HEENAN, WORCESTER. No. 21 WORCESTER. 


WORCESTER. 





GEORGE RUSSELL & CO., 
Motherwell, N.B. Lp. 
ENGINEERS anp BUILDERS 
oF (Spl) am134 
ELECTRIC, STEAM, 
HYDRAULIC & HAND 
























THE “FEENAN” HORIZONTAL COLD METAL SAW. 


HOT & COLD 


| METAL SAWS 


OF EVERY DESCRIPTION. 


BRIDGES & CONSTRUCTIONAL STEEL WORK 








NEWTON HEATH 


Telegrams—SpueEricaL, Newton HxEatu. 


IRONWORKS, MANCHESTER. 


X1758 Telephone—No. 966, MANCHESTER. 


BOYLE’S 


Latest Patent 


“AIR-PUMP” 
VENTILATOR 


* Has double the extracting power of earlier 
rms. 


Highest Award for Ventilators, Paris Exhibition, 1900. 
2 Gold Medals and 1 Silver Medal. 


ROBERT BOYLE & SON, Ventilating Engineer 


64, Holborn Viaduct, London, E.C., and 
10, Bothwell Street, Glasgow. (Spl) am132 


Catalogues and Price Lists post free on application. 








ROYLES LIMITED 
Engineers and Specialists, 
Iriam, nr. Manchester. 


ROW’S PATENT TUBE BATTERIES. 
SUPERIOR TO PLAIN COILS. 
Water Softening and Filtering. 


J. & E. HALL, L: 


Manufacturers, and Original Introducers 
into this Country, of 


C0: REFRIGERATING 
MACHINES. 


23, St. Swithin’s Lane, London, E.C.,& Dartford Ironworks, Kent 


CRAVEN BROS., LTD., 


MANCHESTER & REDDISH. 














High-class 


MACHINE TOOLS 
ELECTRIC GRANES. 


M166 
For our Half-page Illustrated pa 


see last week’s and next week's issues. 


“GRAPHITUM” 


A GENUINE PREPARED PAINT 
for the effectual protection of all 
metal surfaces. 


MORRIS & WEST 


Paint Manufacturers, 


CHESTER & BIRKENHEAD, 


Write f.r our Technical Booklet, post free. 
London Agents.—John Line and Sons, limited, ( ‘al 
Dept., Alfred Place, Tottenham Court-rd., 


CONDENSER 
PERE ULES 

















COTTON TAPE 


PACKING RINGS 


aml07 





All Sizes and Patterns. 


ISAAC STOREY & SONS, LTD. 


Empress Foundry, MANCHESTER. 








HULSE & Co., lL? 


Ordsal Works, MANCHESTER. 
HIGH CLASS 


MACHINE TOOLS 


SPECIAL & STANDARD. (Spl) a1:s 
See Illustrated Advertisement First Issue in each Month 














MECHANICAL 


Pattern Shops, 


See June 15th 


WADKIN 


AND CO., 


TESTER 


hues tae Bock & Hickman, Ltd., 
Whitechapel Road, London, 
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ROBERT WARNER & CO.’S 


NEW PATENT 


WINDMILLS 


yal Show, Derby Ctind 


Deep Well Pumping Machinery. 


0; also at the Yorkshire Show, Middlesbrough, Aurist & to 1C. 


0.'s Patent Windmills will be shown at the Ro 


Write for Section 2 Catalogue. 


Saves Coal, Pumps Water, Grinds Corn, Cuts Chaff, &c. 
Hydraulic Rams, Turbines 


No. 135, June 27 to 3 





Makers of Steam Pumps, ee ery ig Pumps, Water Wheels, Uuain Pumps, 


One of Robert Warner & C 


timonials and 


97, QUEEN VICTORIA "STREET, “LONDON, E.C. 


Telegraphic Addresses— 
Hydrological, Londoa, or Foundry, Walton-on- a. 
Telephone No.—P.O. 815 54 Central. 
Engineering Works, WALTON-ON-THE-NAZE, ESSEX 


W. H-SPENGER & 60., 


eS Hitchin, Herts. 


HOPWOOD 


WATER-TUBE 


AND 


VERTICAL 
CROSS-TUBE 


= oilers 


Stock. 
Ys74 


AIR 
RECEIVERS. 


RADIALS 


Piain, Tepes. Half Universal and 
ull Universal. 
See Po in issue of June 22nd. 


D. MITCHELL and CO., Ltd 


Central Works, KEIGHLEY. Eng. Q511 


SPIRAL SPRINGS. SPIRAL SPRINGS. 


When requiring Spiral or Small Flat Springs 
or any purpose in connection with your Engines and 
Machines send your enquiries to 


The LION SPRING CO., Oldbury (B’ham), 
who are makers to some of the largest 
Gas Engine and Motor Car Makers, Railway Wagon, 
Carriage and Tramcar Builders in the World. 
See advertisment appearing alternate weeks. Q513 


DRAWING MATERIALS. 
Photo Processes. Drawing & Tracing Papers 
**ARC’”’? TRACING CLOTH. 
Drawing Instruments. Surveying Instruments 

See our Advertisement next week. Q522 














J. rovanannmanyog & CO., 
8, Albert Sq., Manchester ; 8-§,Gt. Chapel St., London, 8. W 


"a SPLIT GRIP” 
COLLAR (fRARF 
- As USEFULas he 
SPLIT PULLEY 





IN HALVES. 
NO Set Screw to 
cause Accidents 
Grips like a Vice. 

Fixed or 
Removed without 
Disturbance. 

— H501 
Sole Makers, 


TRIER Bros, 


1, Great George Street, WESTMINSTER, LONDON 














HYDRAU LIC 








Pumping Engines, Cranes, Lifts, 
Accumulators, Stamping Presses 
Riveting Machines, &c. &c. 


ALSO 


MO TOR-DRI sieat all PUMPS. 





a AscuN 








LOCKWOOD & CARLISLE, Ld. 


EAGLE FOUNDRY, SHEFFIELD. 


Telegraphic Address— } NATIONAL TELEPHONE 13786. 


PISTON, SHEFFIELD. 


SPECIAL FACILITIES FOR QUICK 
DESPATCH OF URGENT ORDERS. 


ALL PACKINGS GUARANTEED. 


Improved Double-action Piston V_Ring. 


H.P. Rings aoe Spring. . specially— wae” 
team Pressures. Y587 








STRUCTURAL STEEL WORK. 


STATIONS, R oO O F S TEA HOUSES, 


WORKSHOPS, RICE MILLS, 
GOODS SHEDS, SUGAR HOUSES, 
DESIGNS AND ESTIMATES FREE ON APPLICATION. 


CARRIAGE SHEDS, FACTORIES, 
DOCK SHEDS, LIGHT BRIDGES, 


&e. &e. &e. &e. 


THE CLYDE STRUCTURAL IRON COMPANY, LTD., 
= Clydeside Ironworks, SCOTSTOUN, GLASGOW. 


IMPROVED 


WADDLE “x” FANS 


WITH SIMPLE AND COMPOUND ENGINES. 


EQUAL TO LARGEST POSSIBLE REQUIREMENTS. 
One of the Advantages :— 
No loss of power and efficiency, due to “slip” between blades and casing of fan. 


For other advantages see Advertisements every fortnight in following Issues. 


Telegrams— 
CORRUGATED, GLASGOW. 














FULL PARTICULARS FROM PATENTEES AND SOLE MAKERS— 


WADDLE PATENT FAN AND ENGINEERING 


Lilanmore Wrorks, Lilanelly, SOUTH WALES. 


CO., 


A1912 
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MUSGRAVE'S - - 
“ULSTER” FANS. 


HEATING. VENTILATING. DRYING, 





ELECTRIC FANS. 


BELT FANS. 





FORCED AND INDUCED DRAUGHT. 





ESTIMATES FREE. ® ; . Pg 
HIGHEST EFFICIENCY & OUTPUT. SUCCESS CUARANTEED 


MUSGRAVE & CO., LD., 


58, Victoria Street, London, S.W.; St. Ann’s Ironworks, Belfast; 
97, New Bond Street, London; 40, Deansgate, Manchester; 
Guildhall Buildings, Birmingham; 67, Hope Street, Glasgow ; and Paris. 




















CLEVELAND BRIDGE & ENGINEERING C°- 


DARLINGTON, 


ENGLAND. 














PARAGON STATION, HULL—For the NORTH-EASTERN RAILWAY CO., Ltd. 














SPECIALISTS IN DEEP FOUNDATION WORK. 
| ANNUAL OUTPUT, 15,000 TONS. Q473 
| Telegrams—CLEVELAND, DARLINGTON. AB Cand Western Union Codes used. 








JOHN H. WIDDOWSON, 


BRITANNIA WORKS, Ordsall Lane, SALFORD, MANCHESTER. 


MANUFACTURER OF THE 


IMPROVED TUBE-PLATE TAPPING APPARATUS: 


ALSO 


Taps for ‘‘ Belleville’’ Boilers, 


AND X1521 


EVERY DESCRIPTION OF SCREWING TACKLE, &c. 


TINKER, SHENTON & 60. Lo. 


HYDE, near MANCHESTER. 


TeLz. Appress—DUPLEX, HYDE. 
TELEPHONE No. 21—Ashton-under-Lyne. 
Makers of High-class Lancashire, Cornish, 
and all other Types of 


BOILERS. 








Established 













Contractors to His 
Majesty's Government. 





Soe 


Y 
i) WopKinc PoesauRE 2 ¢ 9118 

‘| Test Press ures00! & ‘” by 
ee || |3) Prien Mote ice 


me 


0 YD larg Bite 
All holes drilled out of 

the solid plate, and the 
pitch of rivets set out b: 
tent automatic divi 
ing apparatus. Welding, 
flanging, planing, rivet- 
&c., by Special 
achinery of the 

., most modern construc- 


welGHT 427% 


= pressure on the rivet can 
regulated from 30, 50, 

and 80 tons, accord: to 
the diameter of the rivet 
and the thickness of the 






London Agents: FIELD, MALLETT & CO., LTD., Engineers, 38. 





Mincing Lane, London, E.G 


858 





















—z 
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a / 
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Award GOLD ° 
for MEDAL 

of 2xcellence 1390 
MACHINES. ™ TOOLS. 


Our Famous CATALOGUE 


Is THE 


STANDARD FOR EXCELLENCE’ 


Engineers’ and Fine Machinists’ 


TOOLS AND MACHINES 


Fully Illustrated, with Discount Sheet. Best ever Issued. 
SENT FREE TO USERS on receipt of busiress card 


R° MELHUISH, L™ 
84-87, FETTER LANE, Holborn Circus, LONDON 


THE BLACKSTONE 
OIL ENGINE. 


Stationary Type, 2 to 70 B.H.P. Portable Type, 2 to26 B.ELP. 


= 





AP MELAUISH SONS & 6! 


ae 


























"|CAIRD & RAYNER, 










From Photo of 4 B.H.P. ENGINE. 


Works with Ordinary Lamp Oil, Petrol or Alcohol. Starts in 4 minutes. 
No Lamp required except for starting. No external flame when. workiag. 





Teelgrams—Plackstones Stamford. Telephone—No. I, Nat. Codes used—Liaber’s, Al, ABC (4th & 5th Editionasg 





Estimates and full particulars post free. AIS5S 


BLACKSTONE & CO., id., STAMFORD, ENG. 


London Representative—Messrs. BILBIE. HOBSON CO., 80. Queen Victoria Street. E.C. 











CAIRD & RAYNER’S 
Patent 


Lvaporator 


FRESH WATER FEED MAKE-UP 
APPARATUS. 


Approved by Board of Trade for Passenger Shipe 


PATENT CONCENTRIC. 
CONDENSERS 


FOR DISTILLATION PURPOSES. 


This type occupies less than quarter the space 
of ordinary Tube Condensers for same capacity, 
and is quarter the weight. 


Admiralt § 
Contractors 

















































Sole License from Concentric Condensers. 


Patent AIR PUMPS, 
FEED and all other Pumps. 


Tel. Add.—Vaporizz, Lonpon. Telephone—210 Eastern. 
Sotz Makrers— FLsg2 
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EEXVill THE ENGINEER J INE 29. 1906 


THE CAIL ENGINEERING Co. 


t 
(SOC. FRANGAISE DE CONSTRUCTIONS MECANIQUES, DENAIN, FRANCE.) 

















































Steel Bridges and , Viaducts, 
Swinging and Rolling Bridges. 
Lock Gates. 

Floating Docks, Caissons, &c., &c. 











Structural Iron and Steel work. 
Pit-head Frames. Electric Cranes. 


Elevators and Transporters. 





Sheet Iron Tanks. 26 


For all information and quotations apply to . . . 


Mr. C. L. FAULKNER, SUFFOLK HOUSE, LAURENCE POUNTNEY HILL, LONDON, E.C. 














COWANS, SHELDON & Co., LTD. 


ABC and At CODES USED. CARLISLE. Fe ee eet NICHOLAS, CARLISLE.” 


baal Y Lael dah) Lael 1 Lge] Tigh Lael ded Edie! Lat] Laie idl Tt) Lah | Lane tel Lat Laie Lad! Lah YL Lael Lak Lael Yel Taek Tae ie Lae 


Electric, Hydraulic, & Steam GC R A N ES for Railways, Harbours, Works. 


TURNTABLES. 80 TONS ELECTRIC TRAVERSER CREOSOTING PLANT. 


Capstans. Hoists and Sheers. 


JIGGERS 





WATER 
CRANES. 





PROOF. FACTS. RESULTS. 


*OILLESS” BUSHES & BEARINGS ENTWISTLE’S LUBRICANT HYDRAULIC LEATHERS, WASHERS, &c. 
BLOCKS, LOOSE PULLEYS, CONVEYOR ROLLERS. HYDRAULIC RAMS, CYLINDERS, ALL SIZES AND STYLES. 
AND ALL ROTARY AND SLIDING MOTIONS. HOT ROLLS, &c. PUMP LEATHER specially prepared for HYDRAULIC WORK 


THE VERDICT OF USERS SATISFACTION. 
SEE i 


GENTLEMEN, 





GENTLEMEN, 


Re the Patent ‘‘ Oilless ’’ Bearings procured from We have much pleasure in saying we have now 
We have pleasure in stating used your Hydraulic Lubricant during many years, and have 
found it very satisfactory. 


you for a client some time ago. 
that our client is more than pleased with the excel- 





lent results he has obtained from the use of the above, and GENTLEMEN 
assures us of his intention to replace other bearings "The ‘Oilless’? Bearings you have supplied us 
with your speciality when necessary. with have given entire satisfaction. 





ORIGINALS OF ABOVE TESTIMONIALS, ALONG WITH MANY OTHERS, CAN BE SEEN BY BONA-FIDE INQUIRERS. Y1025 


FLEMING, BIRKBY & GOODALL, Ltd., Woodfield Mills, LIVERSEDGE, Yorks. 


THOMAS CHATWIN, oiiereesuw. 


SPECIALITIES. ESTABLISHED 
STOCKS, DIES, TAPS, AND RIMERS. OVER HALF A CENTURY. 


Improved Screwing Machines for hand and power. Standard 
Cylindrical Gauges, Surface Plates, Twist Drills, Milling Cutters, Cut 
Gears, Clyburn, Budding, and other Spanners and Wrenches, 
Patent Tube Cutters, Tube Wrenches, Tube Vices, Main-pipe 
Drilling Apparatus, and General Tools for Engineers, Gasfitters, 

Plumbers, Hot Water Engineers, &c. &c. 
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NAVEL 






piss vil 


Power-driven Bolt Scre & Nut T Machine 
with Automatic elocke Motion wae Dia, 
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|CAMERON’S 


PATENT COMBINED 


MACH ! NE WITH PATENT 
CUTTING CAMs LEVER 


ZEDS, ANGLES PUNCHING 


BULBS, SHEARING 


KNIVES. MACHINE. 


JOHN CAMERON 


Limited, 


Oldfield Road Ironworks, 























SALFORD, 


a 


- MANCHESTER 








A. RANSOME & CO., L.TD., NEWARK-ON-TRENT, ENGLAND. 
Manufacturers of WOOD-WORKING MACHINERY. 


63, QUEEN VICTORIA ST., E.C. 


These Machines are made in 
Four Sizes to take logs 
up to 6ft. in diameter, and are 
now working in various parts 
of the World. 

Between 30 and 40 of them can 
be seen in operation in some 
of the leading 
_ Timber Yards in this Country. 





Telegraphic. Addresses— | SBE 
RANSOME, NEWARK. 
RANSOME, LONDON. 


RANSOME’S Patent HORIZONTAL 


‘LOG BAND SAW 


is by far THE MOST RAPID, 
ACCURATE and ECONOMICAL Log- 
Sawing Machine IN THE 
WORLD, and is 
free from unnecessary complications. 





RANSOME’S PATENT LOG BAND SAW will do as much worl as a “VERTICAL LOG FRAME, RACK CIRCULAR SAW BENCH and RECIPROCATING 
FRAME GOMBINED, ecconomising more than half the power, floor space, and labour required to work the above three machines. 


Write for Pamphlet describing this Machine, ‘with Testimonials, post free on application. 


REFRIGERATING MACHINERY 


ON THE 


AMMONIA, CARBONIC, & COMPRESSED AIR SYSTEMS. 


Adopted by all the Leading Shipowners and Meat Companies in the World. 
ICE PLANTS UP TO 200 TONS CAPACITY. 


THE HASLAM FOUNDRY & ENGINEERING CO., LD. 


UNION FOUNDRY, DERBY. London Office: 175-177 Salisbury House, London Wall,,£.C. 01872 


N2 
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TAYLOR & HUBBARD, 


Standard Sizes. 
Ready for Delivery: 


STEAM 
CRANES. 
LEICESTER. 


Wires—LiF TING. Telephone—575. 


































THE 


‘SCOTT & MOUNTAIN’ PUMP 
THE BEST 


FOR ALL PRACTICAL PURPOSES. 














a << See 
One of our Colliery Pumps and lichadiels Motors for High Lifts. 


ERNEST SCOTT & MOUNTAIN, LTD., 


Sun Buildings, NEWCASTLE-UPON- TYNE 2 








“Notes on the Home Office Rules for the Use of Electricity in Mines,” by Q. C. Mountain, 
post"free for 2s. 9d. 














CONTRACTORS TO ADMIRALTY, WAR OFFICE &c. 


TankS 


WATER, OIL, TAR. 
AIR RECEIVERS (Rivetted and Welded). 
JACKET PANS. HOT PLATES. PONTOONS, BUOYS, &c. 


RIVETTED STEEL WATER MAINS. 





FLUMING. 
TANK WAGONS (Davies Patent for Road, Rail, or Tram). 


S 


Structure 


COOLING TOWERS. CUPOLAS. 
GRAIN SILOS. HOPPERS. CHIMNEYS. 


STEEL BARGES. 


Acetylene Gashoiders and Generators. 
Welded or Rivetted Sheet Metal Work. 


om” 7. DAVIES, LTD., “s~ 


WIDNES. Widnes Ironworks, Wi Deas 
js 










































WIDNES, LANCS. 



































TELEGRAMS— 


“KENYON, 


KENYON'S PATENT 


INTER-STRANDED 


COTTON 









TELEPHONES— 


Nos. 80. & 90 ASHTON. 


DUKINFIELD.” 













LECTURE (E), 
“TRANSMISSION 
OF POWER 


: BY ROPES,” 
POST FREE ON APPLICATION. 


DRIVING 








WILLIAM BEARDMORE & CO., 


Limited, 
STEEL MANUFACTURERS, 


ARMOUR PLATE MAKERS, 


FORGEMASTERS, SHIPBUILDERS & ENGINEERS 


(LATE E. NAPIER & SONS, Lr.), # 


GLAS GO WW. 








MILLERS. 


J. PARKINSON & SON, 


SHIPLEY, YK&., ENSLAND. (ager TMT stton, — 

















\\ 
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PATENT RIVETING & PLANISHING HAMMERS 


MADE IN YARIOUS SIZES. 






Blow can be varied whilst 
the Hammer is working. 


PATENT 


Power Hammers 


ALSO SUPPLIED SUITABLE FOR 
FILE FORGING, 
BOILER FLUE WELDING, 
FORGING IN DIES, 
CUTLERS’ WORK, 
FORK DRAWING, 
STEEL TILTING, 
SHOVEL PLATING, 
PLANISHING COPPER, 
SHEET METAL, &c. &c. 











For Prices and Particulars apply to the Sole Licensees— £1370 


— SAMUELSON & 60., LD. 


BANBURY, OXON. 


Contractors to the Admiralty, War Office, Colonial and Foreign Governments. 














TUBES « ° FITTINGS, i) 


GAS, STEAM, WATER, « 


Lapwelded & SOLID-DRAWN Steel Tubes for BOILERS. 


JOHN RUSSELL & CO., Lt, 


Alma Tube Works, WALSALL. 


‘GRIC CONT aee N Limirens 


Q196 














BRASS & Brcisncitiosid Loco ———— 





WO BeKTES 0 

















alias 


Of every agin for Home and Foreign 


Tank Engines & Combined Cranes 


and Locomotives 
Always in Stock and in Progress. 


Lines, Contractors, &c. 








Tel. Ad.—LOCOMOTIVE, NEWCASTLE-ON-TYNE 
ESTABLISHED 1817. G30e 


NEWCASTLE-ON-TYNE 


Marine Engineers and Shipbuilders. 


| 
| 
| 
| 


“ECONOMY ” 


RENEWABLE 
BRUSHES. 


Several thousands of these Brushes and 
Refills have been sold during the last few 
years. They are especially useful for Clean- 
ing Castings, the steel wire sections being 
easily replaced by the user. 





J. W. & C.J, PHILLIPS, 


23, College Hill, oa 
LONDON, England. 





‘Sugar Refining 


Machinery. 


BLAKE, BARCLAY and CoO., 
Greenock, N.B. sM15 





VALVES! VALVES! VALVES! 


Cheapest and Best. 


TURNBULL’S SAFETY STOP, CHECK 
SLUICE & REDUCING VALVES. 
Send for Valve Sheet. 


ALEX. TURNBULL& Co., Ld. ,Bishopbriggs 


Telegraph —VaLveE, BISHOPBRIGGS 


CLIFTON & WADDELL, 


Metal Sawing Specialists, 








= Collieries, Ironworks, Railway Depots, Brancr 


JOHNSTONE, nr. GLASGOW. 


| Work of any 
| length can be 
sawn off. 
| 30in. machine 
does the 
work of a 
dozen 
hack saws. 










DELIVERY 
FROM STOCK 


Q2094 


SPECIALITY— 


Patent BAND SAWING MACHINES 


Patent Circular Sawing Machines _ 
of all kinds for Cutting Iron and Stecl. 





STEAM LAUNDRIES 


(institution and Public) 
EQUIPPED WITH 


MODERN MACHINERY 
D. & J. TULLIS 


LIMITED, 
CLYDEBANK, N.B. 


London Office and Showroom— 
1, Souruwarxk Brincr Buitprnes, 8.E. 


| Indian Agente—Bury & Co., Lrp., or. 
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LIMITED, 


MIDDLESBOROUGH. 


LONDON OFFICE, 


58 LIME STREET EC. 


* BRIDGES.ROOFS 


AND OTHER 


STEEL STRUCTURES. 


revecoans TEESSIDE (Tnasne™'°" _f 
call 


J ENGINEERING WORKS 


| 
i 





eae 





With SPRING 
Come Thoughts 
Of PAINT. 


And when you require Pro- 
tective Paint that will almost 
outlast the steel or ironwork to 
which it is applied, it is as well 


to have 
DIXON'S 
SILICA-GRAPHITE PAINT 


lists by you. 
May we send them? 


Paint Dept., 


JOSEPH DIXON CRUCIBLE CO., 


26, Victoria Street, 
LONDON, S.W 


A1800 






































Model 
HMlustrative 
of the Principle 
~<s~ Of the ae 
BOWDEN 
4 FLEXIBLE 
Qt WirRE+ 7 
MECHANISM 


TRANSMISSION 
POWER 


THROUGH SLACK WIRES. 













A Actuating Lever 
8 Movable Object 2 ” 
c ete a tranded Wire) Already Applied to Numerous 
D Outer Member/Spiral Wire) ys . ee 

E Adjustable Abu oe “Stop” Engineering Purposes. 

F Lock Nut 











Further Particulars on Application to- 
BOWDEN PATENTS SYNDICATE, LTD., 
29, Baldwin’s Gardens, Gray’s Inn Road, LONDON, E.C. Z123 


NOBLE & LUND, LTD., 


ENGLAND. 


PATENT 
BAND 
SAWING 
MACHINES 


For CUTTING IRON 
and STEEL COLD. 


OVER 
900 
SOLD. 


MADE IN SEVERAL | 
SIZES. 


ALWAYS IN STOCKH. A1926 




















This machine will cut trough bars, joists, &c., ot any length, at right angies to 
the bar at one operation, and thus increases the usefulness of the machine. 





HIGH-CLASS 


STEAM ENGINES AND BOILERS, 


Most Economical in Working. 
First-class Workmanship. 


és Yl 


Moderate Prices. 





SEND FOR CATALOGUE TO L1335 


E.R. & F. TURNER, LTD.. 


St. Peter’s Works (114), IPSWICH, ENGLAND. 








me on: q 7] 
| 0 on 
ae 
y 
| He 


RICH D. BATCHELOR, 


ARTESIAN & CONSULTING WELL ENGINEEBP. 
Established over a Century. 


CONTRACTOR TO ADMIRALTY AND WAR OFFICE. 


Water Supplies. 


Largest Steam Well 
BORING PLANT. 
: Electrically-driven Pumps, Engines, and Pumps 
for Flooded Sinkings. U1826 


73, QUEEN VICTORIA ST., LONDON. 














Representative for Scotland—A. J. KINGHORN, 59, Robertson St., GLASGOW. 








BoreHo.es, LONDON. | & ARTOIS WORKS, CHATHAM. 


cw Telograme { Wrransust, CHATHAM. Telephone—71 CHATHAM. 
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TEMPERLEY TRANSPORTERS. 








g, 
=i 


Xe 


xX 
ie » ll 
24 


1. aor 


TEMPERLEY PATENT WAREHOUSE TRANSPORTER, arranged to withdraw into Warehouse 
when not in use. 


CRANE Ss. 


Steam and Electric. 
Steam Crane Excavators and Navvies. 
| ‘Winches, Capstans, and Windlasses. 
Concrete Mixers (Carey & Latham’s Patent). 
































SIMPLE. EFFICIENT. ECONOMICAL. 


THE TEMPERLEY TRANSPORTER 6O., 


72, BISHOPSGATE STREET, LONDON, E.C. 
Sega sttr-Toeman, Lonpon. Telephone—No. 365 London Wall R1130 


ROOFING 


ROOFS: < PLAIN ORORNAMENTAL 


TRUSSES 


V 
y R 
53b, SOUTHWARK ST., LONDON, $.B. 
a PITLAKE, CROYDON 
5 q Telephone No. 171 Croydon. 
DESIGNS 7 folimaits 
nee TIERODS SHOES &c ESTIMATE 
— ee oe Oe OR IRORE. 


se SPECIAL DESIGNS <i 


or CHURCHES «c. 


DESIGNS 6 ESTIMATES FREE 


STEELPLRITS & CALQUERED FLOORS | 4) 


. ISLER & 60.’ 


IMPROVED 


~ AIR LIFT 








Galvanized Roofing without Bolts! 
Upwards of 100 Contracts 
Executed on this System. 

Apply—THE DARLINGTON 

CONSTRUCTION COMPANY, Ltd., 

Department A. Q472 
























































~ PUMPS. 


The Pioneers of aa 
System in 
Great Britain 




















| 

Less Air and Air Pressure. Least — 
ak and Low Cost. Small Space. inqueves | 
Foot Piece and Highest Efficiency. Less | 
Submergence required. Improved Patent | 
High Speed Compressor & Silent Working. | 


MANY PERMANENT INSTALLATIONS FIXED | 











Contractors GIVING EVERY ‘SATISFACTION. | 
to HM. 
W ARTESIAN BORED TUBE WELLS 
ar For Large or Sma Sosa, 
Department PROSPECTING PLANTS for Water 
&. or Minerals supplied. 


IMPROVED DEEP WELL and AIR LIFT PUMPS. | 


Sites Inspected and Reports Furnished. 


Cc. 1SLER & CO... 


Bear -Lane, Southwark, LONDON, S.B. | gw 











JOHN H. WILSON & CO. LTD., 


149, SANDHILLS, LIVERPOOL. 
LONDON OFFICE: 15, VICTORIA STREE1, WESTMINSTER. 








UNIVERSAL 


FAGE WHEEL GRINDER 


WITH SLIDE 'REST. 


—= 


BuRTON-Rane pee 


al aie ‘a au WU S gus — 


a 


The above illustrates one of our Face Wheel Grinders fitted with a rising and falling table 
and slide rest. We would point out that work of the greatest accuracy may be performed on 
this machine without the use of highly-skilled labour. 





This machine is made in all sizes, with Wheels, from 
6in. diameter by 3in. thick and upwards. 
PRICES ON APPLICATION. 





B. R. ROWLAND & CO., LD. 
REDDISH, near MANCHESTER. 
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Seiason Ki, 


_ Makers, Leicester. 


WM. MUIR & CO. 


LIMITED, 
SHERBOURNE STREET, 
MANCHESTER. 


Telegraphic Address: BRITANNIA, MANCHESTER. 
Telephone No. 529. 








MANUFACTURERS OF 

Machine Tools of the most approved designs, with 

essential conveniences. 

Milling Machines as follows: Pror1Le Horion- 
Tat, VERTICAL, Universal; sizes of these machines 
vary from the smallest up to the most massive. 

Hure’s Patent Universal Milling Ma- 
chines with two spindles, one to wa vertically 
and the other horizontally. 

Alfred Muir’s Patent Milling Cutters 
which remove more material in a given time than 
any other cutter. 

Cutter Grinding Machines. 

et = d Machines, self-acting, for externa 

el, or taper work, also cutters. 

Hollow ndrel Lathes, various sizes, with 
Hole in Mandrel up to 2ft. diameter, Capstan Rest 
for 3in. square tool or larger. 

Special Brass Finishers’ Lathes, with Cap- 
stan Rest and Guide Screw Chasing arrangement. 

Hanson’s Filan, nging Machines, for Flangin 
Rings of Boiler Flues. = ° 

Alfred Muir’s Patent Oval Hole and Cir- 
cular ele Boring Machines, for Marine 
Boilers, &c. 

Jordan’s Patent Multiple Drilling Ma- 
ehine for Boiler Shells and Boiler Flue Rings. 

Special Machinepy for Ordnance, Small Arms, &c, 





We have in STOCK or in PROGRESS various sizes 
and descriptions of the above, also Ji4 
MACHINE TOOLS which are in general demand. 


> GOVERNORS 
ORIGINAL 


BRITISH 















LIDGERWOOD 


HOISTING ENGINES 


And Conveying Machinery. 


See Illustrated Advertisement in next es 3 


LIDGERWOoD te Co. 


Caxton +t a 


MARSHALL, FLEMING, &. “ACK, 


acmearea 


LOCO. STEAM CRANES. 














OVERHEAD sai 


HBENNIS STOKERS 


Give COMPLETE CONTROL over AIR SUPPLY. 
BENNIS STOKERS give COMPLETE CONTROL over COAL FEED. 


BENNIS STOKERS give COMPLETE CONTROL over RATE’ of FEED. 


BENNIS ELEVATORS and 
CONVEYORS will Transport 
ECONOMICALLY an OUNCE 
or 100 Tons. 





BENNIS PLANT should be 
INSTALLED in EVERY 
UP-TO-DATE BOILER-HOUSE. 


BENNIS STOKERS ensure 
COMPLETE COMBUSTION. 


BENNIS STOKERS ensure 
RAPID COMBUSTION. 


The MAKERS of 
BENNIS STOKERS 
Guarantee the BUYER 


SPECIFIC 


RESULTS. 


X1669 


BENNIS, Little 





Hulton, BOLTON. *"* BB... once Street 


Ss. Vv. 
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HIGH LIFT TURBINE PUMPS 
SYSTEM “ SCHWADE.” 


== The most efficient Water Pump. 
” Suitable for direct-coupled Motor or Belt Drive. 





Excellent construction, quiet running, very little 


wear. 
Highest efficiency guaranteed. 


=) \ J. MARX & Co., Lonpon, eE.c. 


133/139, ory Pavement. = zes 
































LONDON CRANE WORKS, 


as 
-. 
OY) oe acs 
~ 2 -_ == 
| 


HENRY J. COLES, 


DERBY.) 





Y465 


si » Overhead Electric Cranes 











ELECTRIC CRANES.” 





STEAM HAMMERS" 


FOR SMITHS’ SHOPS AND FORGES. 


SHIPBUILDERS’ & BOILERMAKERS’ MACHINE TOOLS. 


Patent Bevelling Machines for Ships’ Frames. 
FORGE CRANES, HAND and STEAM. 
Sugar Cane Mills. Water Wheels, *; Hydraulic Presses. 








LEITH, 


| _-DAVIS*®& PRIMROSE, JUNGTION’ROAD, 


EDINBURGH. dace 








4 pe dar 


WS OS SOP ee. 
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DE BERGUE & CO. 


Limited. 
Strangeways lronworks, 


MANCHESTER. 











Punching and Shearing Machines. 
Automatic Multiple Punching Machines. 
Plate Shearing Machines. 

Pneumatic Rivetting Machines. 

Air Compressors. 

Radial Drills for Girder Work. 





Rivet-making Machines. 
Straightening and Bending Machines 
Plate Edge Planing Machines. 

Plate Bending Rolls. 


CIRDERS. BRIDCES. ROOFS. 








For Steam, Hot Air and Hot Water Joints. 


BAGSHAWEa Co. 


8, Tower Royal, Cannon Street, 
LONDON, E.C. X1897 

















JOMN OAKEY & Sons, 





GENUINE EMERY, EMERY bean 
EMERY CLOTH, fm | 


GLASS PAPER, BLACK LEAD. 


FLINT AND GARNET PAPER. EMERY & CORUNDUM DISCS: 


Of CLOTH & PAPER, for all DISC GRINDING & POLISHING MACHINES. | 


EMERY WHEELS. 


WELLINGTON MILLS, WESTMINSTER BRIDGE ROAD, LONDON, S.E. . 


N.B.—All Papers and Cloths are supplied in Rolls, 
Bands, Discs, Strips, and Sheets of almost any 
size and shape, to suit the special requirements of 


bayers. P. quoted on receipt particulars. 1138 
































NORTH EASTERN MARINE ENGINEERING 60. 


iaiiest nierreetesenancicaia Per eae & REPAIRERS, 














| IRON FOUNDERS, 
NORTHUMBERLAND NORTHUMBERLAND WORKS, ss srass FouNDERS, 
WALLSEND-ON-TYNE. WALLSEND-ON-TYNE. COPPERSMITHS. 
a agg oy OR Telegraphic Address—NEWS, WALLSEND. | Sole Mgkers of 


| NORTH-EASTERN GREASE 
AND AIR EXTRACTOR AND 


SUNDERLAND WORKS, 
LIVERPOOL OFFICE: SOUTH DOCK, SUNDERLAND. FEED HEATER. 
23a, Exchange Buildings. |" Propellers supplied, and quickest 


Telegrams—SKILFUL, LIVERPOOL. I" Telegraphic Address—NEWS, SUNDERLAND. delivery given. Q372 
SPECIAL ATTENTION GIVEN TO CONVERTING, ALTERING, & REPAIRING MARINE ENGINES & GENERAL ENGINEERING WORK. 


LONDON OFFICE: | 
22, Billiter Street, E.C. 
Telegrams—NumeErio, London. 














Maschinen- und Armaturentabrik ! 
vorm. H. BREUER & Co., 
HOCHST, 


near Frankfort-o-M. 


TETELLLE Tc TELE 








«= VALVES < 


Suitable for all Purposes. 


Sole agents for the United Kingdom— 
VEITHARDT & HALL, Ltd, 
41, Eastcheap, LONDON, E.C. i 

















je 248 

















THE YACUUN BRAKE €0., Ltd. 


82, Queen Victoria Street, 
LONDON, E.C. 


Telephone—5534 Bank. Telegrams—So.uvtion, Lowpon 
ABC and A 1 Codes used. Z92 


For Large Advt. see Last and Next Week 


FRICTION CLUTCHES. 


The “CHAMPION” 
Shockless & Self-adjusting. 
See Illustrated Advert. last week and next 


DURHAM, CHURCHILL & Co. 


SHEFFIELD. ZSs 








=| GOLD MEDAL AT INVENTIONS EXHIBITION. 
Morton's Patent Extended for Great Merit. 


THE ‘EJECTOR’ 
CONDENSER 


is applicable to all Steam 
Engines. 


la Produces a vacuum without air 

pump. Has no mo parts. Not 

liable to get out of ler for years, 

25 to 50 per cent. of Steam saved. 

Repays its own cost in a few 
months. 


A. F. Graig & Co. 


LIMITED, 
Caledonia Engine Works, 
PAISLEY. 

Sole Makers and Successors to 


GLASGOW, == R738 





— 


* BAGSHAWE’S 
Black “B. B.” & Red “B. B.” 


JOINTINGS, 


! 


; 


Alexr. Morton & Thomson, 
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LARGEST MAKERS OF CAST IRON TANKS 


IN THE KINGDOM. 


BRANCH OFFICES. 


6, Great George St., Westminster, LONDON, $.W. 
Grosvenor Buildings, Deansgate, MANCHESTER 
50a, Lord St., LIVERPOOL. 

Moorhead, SHEFFIELD. 


All plates planed full width of 
flanges. 


Tanks of any size supplied and 
erected anywhere. 











DRAWINGS, SPECIFICATIONS, AND 
ESTIMATES GIVEN UPON 
APPLICATION. 





Contractors to the Admiralty, War Departmen* 
and Crown Agents for the Colonics. 


us—‘‘ NEWTON,” SHEFFIELD. 


NEWTON, CHAMBERS & CO., sx" SHEFFIELD. 
WHEELS 


OF ALL DESCRIPTIONS 


MACHINE MOULDED & MACHINE cCuT. 


RAW HIDE & COMPRESSED PAPER PINIONS. 


THOUSANDS OF MODELS to Select from. 
URGENT BREAKDOWN WHEELS a Speciality. 


Quotations and all Information” freely given. 














URQUHART, LINDSAY & 60, ltd, BLACKNESS FOUNDRY, na 
rp GUEST, KEEN & NETTLEFOLDS, LD. .., 


MANUFACTURERS OF . BIRMINGHAM. 


ows DIFFERENTIAL RATCHET BRACES. 
Wood ppp ~—_ Screws, Carriage Bolts Metal Thread Screws & Shants, a Nails, Square & ae Nuts, on Cotter Pins, &c. al 



























*seovag 19491ey 


Ratchet Braces. 
| KBIzWOAEYIG Juez, s,uojsomM 





Weston’s Patent Differential 














VICKERS, SONS & MAXIM, Ld., Sheffield 


LONDON ‘odin. 28 & 32, VICTORIA STREET, waaienahet S.W. 








TOOL STEEL OF ALL DESCRIPTIONS. 


BEST CAST STEEL TYRES, CRANK AND STRAIGHT AXLES. 


MARINE CRANK AND STRAIGHT SHAFTING AND PROPELLERS. 
Solid Cast Steel Crossings, Bells, & Heavy Steel Castings. 


Electric Generators, Electric Motors. Complete Equipments for Electric Driving or Lighting of Factories. 


CONTRACTORS TO THE BRITISH GOVERNMENT FOR X1397 


FINISHED GUNS, GUN FORGINGS, STEEL SHELLS. SOLID STEEL ARMOUR PLATES, 
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| “LION” ewxrenr) PACKINGS. 


™% 























“LION” BLOCK STEAM “LION” “ es ‘ ” 
tees BLOCK S Pasi AUTOMATIC ton EXPANDING ‘LION STEAM HAMMER 
and WATER PACKING. Steam and Water Packing. Steam and Water Packing. PACKING. 


























FOR GENERAL USE. FOR PUMPS & HYDRAULIC WORK. FOR DIFFICULT - JOBS.’ FOR STEAM HAMMERS. 


BEWARE OF IMITATIONS ! SEND FOR CATALOGUE. 


JAMES WALKER & COC., “Lion” Works, West India Docks, LONDON, E. ” 


H. W. WARD & CO., LIONEL ST., BIRMINGHAM. 








° 


aa 



































Telegraphic Address— 
Tudor, Birmingham. 


Telephone No. 1469. 


—4 





12 SPINDLE SPEEDS, 

8 AUTOMATIC FEEDS TO 
TURRET, 
AUTOMATIC TRIPS AND 
INTERLOCKING ARRANGE- 
MENTS TO FEEDS. 





CAPSTAN AND TURRET 
LATHES 


Always in Progress. 


SEND YOUR INQUIRIES. 


ame 





SS Sens se ee 
Prilin. Centre Friction-Geared Turret Lathe. (Photo. No. 847.) 











SPECIALITY: Telegrams—“CRANES, RODLEY.” 


ELECTRIC CRANES. 


Contractors to the em 
War Office, Admiralty, & Colonial —! ee 
Governments. 























SoLtE MAKERS OF 


PATTERSON’S PATENT 


UHARCING MACHINE. 


For Opén-Hearth and 
Heating Furnaces. 






Made in 
all Sizes 










PATENTED IN ENGLAND, AMERICA, AND — ; ~ 
GERMANY. ELECTRIC OVERHEAD CRANE, WITH ALTERNATING MOTORS AND AUXILIARY BARREL. - Y 4 
JO +P LD CANTILEVER, OVERHEAD, LOCOMOTIVE,§GOLIATH, DERRICK 
H B TH BR S., ® CRANES, WINDING ENGINES, AND 
RODLEY, LEEDS, ENG. pié =) MOTOR AND ELECTRICAL EQUIPMENT. &c. 





J. TOMEY & SONS, LTD. 


es. EX. F.°° 


A NEW GAUGE GLASS for Special High-pressure Boilers. 





COPY OF TESTIMONIALS. 
Clydesdale Engineering Works, Cardonald, Holloway Head, Birmingham, May 4th, 1904. 


é 2nd i ke 
Messrs. Joseph Tomey & juan ta ge olen oi Messrs. Josegh Tomey & Sons, L4d., Aston, Birmingham. 
ae P y : bis . 8 5; Dear Sirs,—We hereby certify that we have this day tested 








Dear Sirs,—With reference to your letter of 16th ult., we - 

have now the pleasure to state that we have tested your peste re ee Srcaupatyr ts bene neg egy a Ame 
Special Gauge Glasses on our boiler at 350 lb.—we do not oF eishk clanens. Gane tented. end ta each they eae 
care meantime to put our boiler higher—and they are cer- full e vithetood ‘iam We prior ‘ced these 
tainly the best glasses we have tried for high pressures. The oe ® ain daniel a eited ge Hichwdenure Séckn.— 
glasses stood all the severe tests quite satisfactorily, and Fours faithfully Yy 82-P F 
you are quite at liberty to advertise the fact.—Yours wis 
faithfully, Martineau, Beames & Mapecey, Ltp., 

For COCKBURNS, LIMITED, A. Srxcrar. I. W. Mapetzy, Director. 

Samples, Lists, and Ciroulars on Application. W805 





Sole Makers—ASTON, BIRMINGHAM. London Stock Rooms: 98, HATTON GARDEN, E.C. 
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SCHWARTZKOPFF COAL-DUST FIRING SYNDICATE 


| _-HAYDOCK, NEAR ST. HELENS, LANCS. mms. 


* ATMOSPHERE, Haypocx, 








Pr. 
: 





&e. &e. 


Cheaply converted into— 


VALUABLE DUST FUEL 
by our PERFECTED PREPARING PLANT and FIRED without smoke 
in Boilers and Furnaces by our Stokers with— 
Highest Efficiency and Economy. 


We supply Plans and Estimates of Plant for application to PUDDLING, 
WELDING, RE-HEATING, ANNEALING FURNACES, &c., Water-tube, 
Cornish, and Lancashire Boilers. "7 





IMPROVED ‘*SCHWARTZKOPFF” STOKER. 
Will burn any variety of Volatile 











Dust Fuel. WRITE FOR PARTICULARS. 
ie ar 
125 aT A 
£ S255 S¥ re efoRs 
zz tu ft ze UKOn aN WEDNESBURY CROWN ga o:? 
O§ 23 a2 26 TUBE WORKS TUBE WORKS =e 8 ee 
a . a 86S 
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If you want - - 


ELECTRIC TRAVELLING CRANES 


WRITE US NOW, BECAUSE 


WE MAKE THEM. 


DESIGNS, excellent. 
WORKMANSHIP & MATERIALS of the best. 
PRICES reasonable. 


THOMAS BROADBENT & SONS, 


LIMITED, 


HUDDERSFIELD. 


And Patent 


SUCTION CAS MIT ge kote, 
\ PLANTS. = ala 


lways Specify 














Contractors 
by Appointment to 





Admiralty and 









SOLE MAKERS: 


WILLIAM 
s GRICE“... 
SONS, Lt. 


~ Photo of our 100 B.H.P. Electric Lighting Engine and Plant. 






Engineers, 


BIRMINGHAM. 








Telephone—ll4 Nationat.. Telegrams—Morive, BinmincHam, 








CHEAP small slack, dant; smudge, drosses, duff, washery sludge, 
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(6 jj SAFETY AUTOMATIC 
BRITANNIA® stncine. 
: AGENTS WANTED. 

















This engine is quite different in design to any other manufactured, and is covered AT HOME AND ABROAD. 
by two valuable patents. We make twelve distinet-olaims, and ‘will be pleased 
to send you full —— with ps pi ° of recent testimonials. WRITE FOR TERMS. 7114 
An Engi uy be seen rn ng at— m ; pee, 
RICHARD BD. BATCHELOR, We are Exhibiting at the Roya! Show, 
Sole Representative for London and the Counties of Middlesex, Kent, and Su Derby, at Stand No. 139. 


"73, QUEEN VICTORIA ‘STREET, LONDON, ‘EC. 


THE BRITANNIA ENGINEERING CO., LTD., COLCHESTER, ENG. 


ee ee HAESELER six; HAMMERS 
PIPE BENDING MACHINE. gee maa hy 








For Riveting, Chipping, 
Caulking, Scaling, 
Beading, &c. 


PNEUMATIC 
DRILLS. 


In fourteen sizes for Bor- 
ing, Tapping, Reaming 
and Tube Expanding, &c. 


PNEUMATIC 
MOTOR 
HOISTS. 








Patented 


fully Made in all sizes 





from 10 cwts. 
ALL TOOLS SENT ON 


FREE TRIAL. to 10 tons. 





Made in three sizes, for bending pipes 

SAND SHAKERS, RIVET 

FORGES, ELECTRIC MOTOR 

HOISTS, ARMOURED HOSE, & 
ALL PNEUMATIC 
Sent on Approval. ACCESSORIES. 


JOHN MACDONALD & SON, ag 


and 9, York Street, GLASGOW. 


Branches at LONDON, NEWCASTLE, MANCHESTER, AND BIRMINGHAM. 








cold up to Sin. int. diameter. 





C. & A. MUSKER, Ld. 


Telegraphic Address—MUSKERS, LIVERPOOL. Kur WE RP Oo@d x... 
ss 


HYDRAULIC ELECTRIC 

















CRANES, CRANES, 
DOCK MACHINERY, DYNAMOS, MOTORS, 
PRESSES, LIFTS, 
COAL TIPS, LIFTS, CAPSTANS, POWER AND LIGHTING PLANTS, 
PUMPS, CAPSTANS, PUMPS, yes 
STEAM MOTOR WAGONS. CONCRETE FLAG MAKING MACHINERY. 





HOWELL & CO., L° "x20" SHEFFIELD. 


‘HIGH-SPEED ’ THE 
TOOL —. 


STEEL. BRAND. rrr 


Aisos | 





Pat ent Leve: Crackin ng a otion Stone- 
breaber, with Elevating, Screening, oh Loadfow °s Appliances. 


SPECIAL STEELS FOR MOTOR CARS. | 2S pant See LEICESTER ENGLAND. 


3 ndon. St 
Makers of all types of ONEBREAKERS.*® Thousands now 


hin 4 in nearly every.town an atry 
CHROME, NICKEL AND VANADIUM < STEELS. *St-¢ Se SSS 3 
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TYPE OF | ALL Sizes. La 
Works and Head Offices: ASHTON-UNDER-LYNE, MANCHESTER. 


WRITE FOR ILLUSTRATED CATALOGUE. C2137 


LONDON SHOWROOM: 75a, QUEEN VICTORIA STREET. 


RUSTON, PROCTOR & CO., Ltd., | 


LINCOLN, ENGLAND. Ca 
And at 46, Queen Victoria Street, London, E.C. 


TRACTION ENGINES 


Single Cylinder and 
Compound. 














Al 


For Road Work. 





AS SUPPLIED LARGELY TO 
THE WAR OFFICE. 


_> 





ALSO 


Steam Road Rollers, 








Portable Engines, 
Thrashing Machinery, 





Oil Engines, &c. KC. 
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ESTABLISHED 1883 


The above pamphlet, which is the outcome of over twenty 
years’ practical experience, will be sent free to genuine 
users of machinery, on application 


POWER PUMPS 


HORIZONTAL & VERTICAL, SINGLE, DOUBLE & TREBLE RAMS. 





ALL CLASSES OF PUMPING MACHINERY, 


HURIZONTAL TREBLE RAM PUMP AND MOTOR. 





TELEGRAMS-PUMPS, MANCHESTER. 


VERTICAL TREBLE RAM PUMP. 


LONDON: 
49, Queen: Victoria Street, E.C. 
SCOTLAND: 
ey # P. & W. Maclellan, Ltd., Glasgow 


NEWCASTLE-ON-TYNE: 


MANCGHESTE. R, S.E. Rees & Wilson, 38, High Bridge. 


U18 
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CARBORUNDUM 
WHEELS 


Will save you money in your grinding room, they 


Cut Faster, 
Last Longer, and are 


More Economical 
TO USE THAN ANY OTHER ABRASIVE. 





CARBORUNDUM WHEELS 


ARE ADAPTED FOR ALL FORMS OF 


GRINDING. 


GUARANTEED TO BE SATISFACTORY. 


Order a Trial Wheel and see for yourself. 





Catalogue and Di t posted on application. Z116 


= GARBORUNDUM GOMPANY, 


27, Chancery Lane, LONDON, W.C. 

















> WATER POWER 


_ TURBINES: 


OF THE MOST MODERN TYPES. 


&c.) 


SPECIAL 





Ba kas ———-——s—svHYDRO- ELECTRIC PLANTS. 
Wi. a -. “SONS. Geel nated OLDHAM. 








THE UNITED KINGDOM 
Suitable for all types of Steam Engines. 


SUPPLIED TO THE LARGEST 
RAILWAYS AND ENGINE 
BUILDERS IN THE 





















Is the 
Simplest and most 
Durable Packing in the market. 
FIXED ON APPROVAL & GUARANTEED. 


SEND FOR PARTICULARS TO 


HEAD OFFICE: 14, COOK STREET, LIVERPOOL. 




















The “LANCASHIRE” Horizontal High-pressure 


STEAM ENGINES. 


(Class G Type.) 
STRONG, WELL FITTED, AND MODERATE IN PRICE. 


With PICKERING TYPE HIGH-SPEED GOVERNORS. 


Constructed to work at a steam pressure 
up to 100 Ibs. 


From 10 to 400 Indicated Horse-power. 
Fiy-wheels prepared for Rope Driving in lieu o1 
Belt, at little extra cost. Large numbers of these 
Engines are now at work, giving the greatest 
satisfaction. 73 
Engines quoted for with patent automatic expan- 
sion gear, very direct and few working parts. 


COMPOUND amas Tandem or Side-by-side, up to 500 Indicated Horse-power. 
T. & R. LEES, tnzincers, HoLLinwoon, near MANCHESTER 





TURBINES and GOVERNORS | 


— Joseph Kaye & Sons, 





COCHRAN BOILERS. 


Patent Vertical MultitubuJar—Standard Design. 





Economical 
and 
Efficient. 


All Sizes 
in Stock. 





WRITE FOR SPECIAL CATALOGUES— 
Class A - For Land use; Class B - For Marine use. 


COCHRAN & CO., ANNAN, LTD., 
ANNAN, SCOTLAND. 





STANDARD STEEL Works, 


Philadelphia, Pa., U.S.A, 


Tires. Steel Tired Wheels. 


SOLID FORGED 
ROLLED WHEELS 


Forgings. Castings. 
Springs. 


General Agents— 2127 
SANDERS & CO., 110, Cannon Street, London, E. C 











Telegrams—‘‘ WEDGE, LEEDS.” Telephone—Leeds 506; London, Holborn 1847, 


To Locomotive and Railway 


(Girard, Mixed Flow, Francis, saad 








Carriage Superintendents. 


KAYE’S Patent Automatic Carriage Door Wedge Lock, with({or 
‘without inside Handle). 

KAYE’S Patent Safety Catch. 

KAY¥E3’S Patent Outside Handle, made to any pattern. 

KAYE’S New Patent for Automatically fastening Sliding Doors 
Corridor Carriages or Tram Cars. 








After many years’ trial a good demand has been made for Kaye’s 
Patent Wedge Locks, and reference may be made to the foliow- 
ing Railway Companies, viz., Great Eastern, North-Eastern, Great 
Northern, London & South-Western, South-Eastern & Chatham, 
Lancashire & Yorkshire, Great Central, the Furness Railway, &c. 











Apply for Samples and fee particulars to the Sole 
Makers, 


93, HIGH HOLBORN, 
sane LONDON, W.C. 


THE VORTEX TURBINE 


An Efficient Means of Applying 
Water Power to all kinds of 
Machinery. 


This Class of Turbine is largely 
used for Electrie Lighting. 


Pamphlets, Drawings, and Hatimnates 
on application. 1518 














Telegrams—LEES, HOLLINWOOD. 


Telephone—No. 16 FAILSWORTH. 


Codes—A 1 and ABC, 





GILBERT GILKES & CO., Ld., KENDAL 
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CARTER'S STEAM WACON CO. 








se 


Pe 


OAKENROD, ROCHDALE. 


London Representatives : CHAPMAN, PASCOE & CO., 52, Lime St., E.C. 





‘* It will be remembered that 
the ‘Carter’ Wagon has a 
vertical engine, and so im- 
pressed are other makers with 
its suitability for steam wagons, 
that no fewer than two 
other makers are adopting 
the vertical type engine in 
their new design of steam 
lorries.’’ — Industrial Motor 
Review, May 2nd, 1906, page 
187. 


ze 





TheSHORSELEY CO., Ltd., 


' Engineers TIPTON, STAFFORDSHIRE. 


London Office: Works and Hi 
11, VICTORIA STREET, WESTMINSTER, S.W. TIPTON, S 
P. \dresses—HorseLey, Tipton ; GALILEO, 


assenger Station, Dudley Port. Telegraphic Ad 


Ironfounders and Manufacturers of Structural Iron and Steel Work 


“or” Bridges, Piers, Viaducts, and Roofs 
ENGLISH, COLONIAL, & INDIAN RLYS.- 


Offices : 
TAFFORDSHIRE, ENGLAND. 
Lonpon. 





Gas Plant, Cast Iron and Steel Sashes, &c. 








IMPROVED PATENT 


FRICTION CLUTCH 


Gradually takes up load and releases same without shock when running 
at any speed up to 1,000 R.P.M. 





RELIABLE. YOUR ENQUIRIES 
SIMPLE IN RESPECTFULLY 
CON- 
STRUCTION. saionetaios 
EASILY 
ARISCERD: Full Particulars 
Van be fitted to supplied on 
almost any Drum application. 
side. 
Telegraphic Address; ““ ENGINEER, WAKEFIELD. Telophone No.: Nat. 44, Wakefield. 


Patentees and Sole Makers: 


R. H. LONCBOTHAM & CO., LTD., INCS FOUNDRY, WAKEFIELD. 


LONDON OFFICE: 165, QUEEN VICTORIA STREET, E.C. 
Telegraphic Address : “‘SELFTAIN, LONDON.” Z150 Telephone No. : P.O, 2294 Central. 








SIEBE, GORMAN & CO., LD. 


Established 1820. 


Neptune Works, LONDON, S.E. 


22 GOLD MEDALS. 





DIVING 
APPARATUS. 








Sole Makers to the British Admiralty, 
War Office, India Office, Crown Agents, 


Trinity Corporation, &c. 
Toleg. Address—SIEBE, LONDON. 





— 








Why in all the world worry over bad Joints? 


Our Jointing Speciality— 


“MOORIT” 


ENDS ALL TROUBLES. 

SAFEST JOINT in Pipes, Flanges, Cylinaer 
Covers, Steam Chest Covers, Valves, 
Boiler Joints, &c., without regard to temperatures 
and pressures. 


MOOR & CO., 


Manufacturers, 
Head Offices: Q484 


165, PRINCESS STREET, MANCHESTER. 


Sole Agents for Scotland: 
CAMPBELL, ACHNACH & CO., 110, COMMERCE-STREET, GLASGOW. 











=I 




















Ghin., Slim. 10/im. and i2}in. Centres. 
All sizcs ‘im stock or progress. 


{= 





ENGRAVING OF 8)in. x 8ft. LATHE. 


Eagle Iron Works 


F. PRATT & Go, Lro, ‘waceax 


HIGH-GRADE LATHES. 


London Office: 7, Laurence Pountney Hill, Cannon Street, E.C. Z115 

















“L[EATHE 


| 
BELTING 








London Address: 7, BISHOPSGATE STREET WITHOUT, E.C. 








Telephone—?'o, 261 (H 


GLACIER =. METAL 


Runs Cool under the Severest Conditions 





TRADE MARK NOTE FORM 
REGISTERED. OF INGOT. 
Quality the Best. Reasonable in Price. 





GLACIER ANTI-FRICTION METAL CO., LD. 


91. Queen Wictoria Street, LONDON. Z112 
(feLEGRAMS:—BEAUCOUP. TSLEPHONE :—5450, BANK) 
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SLAYTON $ 


ALWAYS IN STO2X AMD PROGRESS.’ 





CLAYTON, SON & CO, L’°-Hunster, Leeps 


VERTICAL 
BOILERS. 





Victoria Ironworks, HALIFAX. 


MACHINE TOOL MAKERS. 


EsTaBLISHED 1870. Q243 
Telegraphic Address—Burtier, Haurrax, ENGLawr. 


DAVIES & METCALFE, 


MANCHESTER. 
SPECIALITIES. 


INJECTORS. 


ALL CLASSES. Q404 
Illustrated Advertisement last and next week 


JAMES SPENCER & C0., 


Hollinwood, MANCHESTER. 


o OVERHEAD TRAVELLERS 


and of ENGINEERS’ MACHINE TOOLS. i 
Lethes, Drilling & Serewing Machines in Stock. 


High- 
Sclase 








Mukers 

















PUMPS, 
H. P. VACHE R, 
| GLAZING 
No Special Contract required. 
Miilions of superficial feet in 
EBagineers, &c., 
LONDON, N. 


HYDRAULIC RAMS, 
ROCK wh aS, me 
Hydraulic Works, WINCHESTER. 
For Roofs, Skylights, 
NO ZINC, IRON,.OR PUTTY USED. 
use on thousands ef structures. 
BRITANNIA WORKS, 
Write for iustratior s. Tes not viiala, and full pase 


TURBINES, 
SIMPLEX LEAD 
GROVER &C0., Ld. 








J. BUTLER & CO. | 


Promenada Piers. 


SPECIFICATIONS AND ESTIMATES ON APPLICATION. 





JOHN STIRK & SONS, HaAviray 


a Office: 
110, Cammon Street, E. So 

























6ft. FLY WHEEL AND PULLEY TURNING LATA. 


CONVEYOR 
BELTS 


A SPECIALITY. 




















Samples and Quotations on application— 


The DUNLOP RUBBER CO., Ltda. 





Aston, BIRMINGHAM. 
Cables : ‘ELASTIC, BIRMINGHAM.” 


HOME DEPOTS. 
LONDON: 150, Clerkenwell Road, E.C. (Sole Representatives: H. and W. Greer). NEWCASTLE-ON-TYNE : 
11, Bigg Market. MANCHESTER: 190, Deansgate. NOTTINGHAM: 3a, Lower Talbot Street. BRISTOL: 
35, Victoria Street. GLASGOW: 61, Bath St. DUBLIN: 33, Westland Row. BELFAST: 45a, Waring St. 
Contractors to 11.M. Government, Admiralty and War Office, also to the 
Principal Home and Colonial Railways. 278 


Manor Mills, Salford Street, 




























THE BARROWFIELD IRONWORKS, 


GLASGOW. enema 


Manufacturers of IROK hl STEEL, STRUCTURAL & (THER WORK. 


Telegraphic Code, ABC, 
4th Edition. 










Telegraphic Address 
GASOMETER, GLASGOW. 











“L 







| 


Water Towers. 
All kinds of 
Cast Iron & Steel 
Tanks. 


Roofing, 
Iron Buildings, 
Loading Wharves 


ama | 


EVERY 
DESCRIPTION. 


in, 











STEEL RIVETTED PIPES WITH FLANGES, SOCKETS, OR COLLARS. 


London Office: 6, Little Bush Lane, Cannon Street, E.C. 







Qisr 













THE ENGINEER 





JuNE 29, 1906 














BALDWIN LOCOMOTIVE WORKS. 


LOGOMOTIVES 


Broad and Narrow Gauge. Single Expansion and Compcund. 


Mine, Furnace & Industrial Locomotives. Electric Loco- 
motives “ ‘Westhaghente Motors & Electric Trucks. 













SURNHAM, WILLIAMS. & 00, Philadelphia, Pa. 


Generel _Agante—-GANDEAS & o., n0, Cannon Strest, Londen, EC. 





Cable Addresses—BaLDWIN, PHILADELPHIa. Sanpers, Lonpon. Fi” 














THE LOCOMOTIVE & —_— COMPANY OF MONTREAL, LTD. 


Builders ot 


LOCOMOTIVES 


for all classes ot 















LONDON OFFICES— 
26, Victoria St., 


Westminster, S.W. 


service. Y1017 








ot ©): Sam od 10) 9) 01011, (Comm ; | 2-8 me ©1010) 9)- 8 
FOR PRODUCING LARGE QUAD 

FOR MINIMUM WEAR 
FOR STRENGTH AND DURABILITY 


NTITY O 
AND TEAR, 
FOR 


EFFICIENCY Y EVERY WAY, 





phic Address— 


Telegra 
» GLASGOW 


ABC 4th E ition’ {TEBERS GLASGOW. LAIDLA 





MANUFACTURERS UF 


| Cast [ron Pipes 


For GAS and WATER. From lin. to 4S8in. diameter. 


Pumping Engines for Waterworks. 


VALVES FOR GAS, WATER, & STEAM. 


Hydrants, Water Meters, and every other description of Waterworks Plant. 


Q146 





Alliance, Broomhill, and Lambhill Foundries, GLASGOW. 


LONDON OFFICE: 6, LITTLE BUSH LANE, CANNON STREET, E.C. 











EFORE 
UYING 
ELTING — 


ELSEWHERE, 
WRITE TO THE BELTING EXPERTS, 


The GANDY BELT 


MFG. CO., LIMITED, 
SEACOMBE, CHESHIRE, 


For Samples, Prices, &c. 
“THE GANDY BELT,” 


BALATA BELTING, 
LEATHER BELTING, 


&e. &e. &e. 0518 





Makers of Mining Machinery, Stonebreakers, 
“pushing Rollers and Elevators and Conveyors 
of every description. 








| J. s. HALL & co., Ltd., Midland Ironworks, 
Newaprk-on-Trent. Y1024 


| 
WEBB & SON, 


Tanners, Curriers, Fellmongers, Glove 










Tl Friest-ciass MEpaLs 
AWARDED. 





standard Engineering Co, 


LEICESTER. 


FANS, HEATERS, FORCES, .- 
ROSS & DUNCAN, 


Whitfield Works, Govan, GLASGOW. 
| MARINE ENGINEERS & BOILERMAKERS 


Bremme’s Patent Valve Gear. On Admiralty 
List. Duncan’s Patent Propeller. Q70 


ALEX. FINDLAY & CO. 


LIMITED, 

Steel Roof and Bridge Builders, 
MOTHERWELL, NEAR GLASGOW. 
Steel Bridges, Roofs, & General Structural Work 

Also manufacturers ofall kinds of 
on TROUGH FLOORING for Bridges, &c. 
Tel. Address—FiInpDLay, MoTHERWELL. sal 

















The “BUFFOLINE” 


NOISELESS GEAR 60., 


iaaemieen E. 





Are the largest 
3 makers of 
3 NOISELESS GEARS 
3 IN THE WORLD. 


Bevels: Spurs, 11ft. 
diam. ; and Worm 














British Government. 





THE MOTHERWELL BRIDGE CO., Lb. 


MOTHERW ELL, N.B. 


ao aes 


Telegraphic Address—BRIDGE.” National Telephone—No. 40 


DOCK GATES 


AND SIMILAR 


STRUCTURAL WORK. 





iene see 


BRIDGES, ROOFS, 









PR 
Seay ee 
eg 





PIERS, TANKS. 














omg 


HYDRAULIC PRESSED FLOORING a SPECIALITY 





2) 
PASSENGER LAUNCHES, 








| TUGS, STERN-WHEEL STEAMERS. 





The Oxfo: 








Motor and Electric Boats ‘in Wood or Biteel. 
Racing and Pleasure Boats of all kinds. 
Folding Boat, the best Collapsiblé 
Boat for achts and Ships 
Oars, Sculls, and all oth other Boats Fittings. 


SALTER BROS., BOAT BUILDERS, OxPORD. 
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WAYLOR & 


CONSTITUTION HiLL 


IRMINGHAM 


Pe oS = 


RESSES 
) CS FF 


MACHINERY 
For SHEET 
METALWORK 
OF 0) Boa | al BY bs) 
CARTRIDGES 
HOLLOWARE Etc 
Ano For THe MFRor 
GUNPOWDER 
aGUN COTTON 
CORDITE Etc 


HALLEN §2 


BERRYMAN 


PATENT HEATERS 


Improved Patterns. 


OVER 8000 SOLD. 


AS SUPPLIED TO— 
The British and the leading 
Foreign Governments, 
Vickers, Sons and Maxim, Ltd., 
John Brown and Co., Ltd., 
Charles Cammell and Co., Ltd., 
Palmer's Shipbuilding Co., 
Armstrong, Whitworth and Co., 
Ebbw Vale Coal and Iron Co., 
Dorman, Long and Co., 
Guest, Keen and Nettlefolds, and 
Thousands of other Firms and 
Electric Stations. 





WATER SOFTENERS, CALORIFIERS & 
OIL SEPARATORS. 


JOSEPH WRICHT & CO., 


TIPTON and 124, VICTORIA STREET, S.W. 








ESTABLISHED 1860. 


LARGE PATTERN 
SHOPS. 


LATEST APPLIANCES. 


PATTERN 


CHEAP, 
MEDIUM, or 
HIGH CLASS. 


CCURATE WORK. 
oF) 


DAVID BROWN & Sons 


C2198 (HUDD.) LTD. 
East Parade Works, 


HUDDERSFIELD. 





Telegrams—PATTERNS. Telephone—339. 








GRAFTON & CO., 


CONTRACTORS TO H.M. Saeiiieier? 
ATLAS WORKS, 


GRAF Fae nono. BEDFORD 





Free on Application. 


itustrated Descriptive Price List 


The ONLY BRITISH STEAM CRANE used in the 


PARIS AND GLASGOW EXHIBITIONS. 











FRESH WATER from SEA WATER 


NORMANDY'S PATENT 


Automatic 


_ DISTILLING 
| MACHINERY 


With Great Economy of 
Coal Consumption. 


se “Xa to a large number of shi} s of 
H.M. Navy satel Foreign Navier. 
Also for impo:tant Land Stations, inc ud- 
ing Dockyardg§ 


pea ees 


— 


Normandy’s Patent Marine 
Aerated Fresh Water Co., Ltd., 


(Opposite Custom House Station), 
ons 2 nee Victoria 
iock Road. 


, 


LONDON, E. 


Also Sole Makers of Normanp’s oe 
FEeED-WATER Heater, adopted by 
British and other Governments. 1808 


ELEVEN FIRST AWARDS. 
Gold Medal at Edinburgh, 1890, 


Highest Award, Chicago, 1893, 


The 


PERTH GAUGE GLASSES. 


Specially prepared to withstand very High Pressure and great 
Variation of Temperature. Q350 


Manufactured by JOHN MONCRIEFF, PERTH, SCOTLAND. 








estes 





Establishea 50 Years. 
On War Office List. 
Teleg.—Rollason, 


ee eae STEEL 
N STRIP for STAMPING 


STEEL RODS & WIRE of all kinds 


We are makers of every 
description of 


ROUND, SQUARE, HEXACON 
OCTACON & 
DR» 


SECTIONAL LT 
gnit High Ca bon, , Nickel, Tungsten, Chrome & Molybden’ um 


\G Alicy Liceis—a Sp ecality. 
BRP” ABEL ROLLASON & SONS ==". 


par? 


for all lt purposes 


























FAWCETT, PRESTON « 60. 


LIMITED, 


Dai, Liverpool. 


CONTRACTORS TO THE 
ADMIRALTY & WAR OFFICE 





SUGAR-MAKING PLANT of all kinds. 

DISTILLING and EVAPORATING MA- 
CHINERY. 

STATIONARY and MARINE ENGINES and 
BOILERS. 

PUMPING MACHINERY for Town’s Water 
Supply. 

WINDING and HAULING ENGINES 2d 
AIR COMPRESSORS. 

WATSON’S GRID ANQ CYCLONE HY- 
DRAULIC PRESSES, and Faweett’s 
Compound Hydraulic and other Presses 
and Pumps for Packing Cotton, Jute, 
Wool, Silk, Hides, &c., to any required 
density and weight of bale. 











NOTE.—OVER 80 WATSON’S & FAWCETT’S 
PREGSES are WORKING in INDIA ALONE. 





'Watscn Fawcett” Hydraulic “Cyclone” Press: i899 
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For Raising Sewage, Sludge, 
Water, &c. 


As used for the Drainage of EASTBOURNE, 
BOMBA* , RANGOON, SOUTHAMPTON, 
CAPETOWN, and many other Towns. 


COMPRESSED AIR LIFTS 


For Raising Water from Wells, Boreholes, &c. 


Air Compressing Machinery 


FOR ALL SERVICES. 


HUGHES & LANCASTER, 


16, Victoria Street, LONDON, S.W. 


ESTIMATES & PARTICULARS ON APPLICATION. Y542a 


PEGKETT «SONS, BSTOL 















SRisTer 


wun, CO, TANK ENGINES 











g 
We cannot send you the macnines themselves, but shall 
be pleased to receive your inquiries, submit drawings, 
and give any particulars you desire concerning our 


Steam Cargo Winches and 
Trawl Winches, 


Steam and Hand Cranes, 


Donkey Pumps, &c. 


ROBERT ROGER & Co., Ltd., 
STOCKTON-ON-TEES, 


Sole Makers of the Celebrated 


“Pepper Steam Steering Gear 

















HIGGINS’ 


DRAWING 
INKS 


Waterproof. 
IN BLACK AND ELEVEN COLOURS. 


Also General Non-waterproof and High-class 
Writing Inks. 


NOTE the SPECIAL QUILL for Filling Drawing Instruments, 


OF ALL STATIONERS. Y954 








=i SIEMENS | nS (s\ufs) PROCESS 

| a 40> CL ~~ 

ae % ESTe = oir. ad rater 

<3,ROYAL EXCHANCE SQUARE, GLASGOW: | 

le yee ] 23,ROYAL cxcuamck SQUARE, | 
GLASGOW,and /~ | 


SHONE PNEUMATIC EJECTORS pagsraremestraten 


HALLSIDE, NEWTON, anda 


| WH BLOCHAIRN,GLASGOW, 9,MINCING LANE,LONDON 


oe Gos, CONTRACTORS TO My aus 
-  . oe —_ 


Ags 
<4, 
4. 


Manufacturers of 


MILD STEEL Plates for Ships, Boiler and Bridge-building, 
Angles, Zed Bars, Tees, and all forms of Sectional Bars 
required for constructive purposes. ; 
CASTINGS of ail kinds and largest sizes for Ship Stems, 
Stern Posts, Anchors, Rudders, &c. 
FORGINGS of every description. 4 j 
AXLES of highest quality, to meet requirements of Home and 
Colonial Railways. 





TYRES —Locomotive Carriage and Wagon, to all requirements. ) 
SPECIAL STEEL of all kinds used for constructive purposes. \ ¢ 
F AM 
















ADDRESSES : 
Postal—Midland Ironworks. 
Loughborough. 
Telegraphic—Coltmans, 
Loughborough. 
Telephone—27 Lough- 
borough (Nat.) 


SIMPLE 


FOR 
oR 
COMPOUND, 
uP To 
200 #.P. 
ALSO BOILERS TO 


SUIT. 


in 
AS 


Apply— 
H. COLTMAN & SONS, 
MIDLAND IRONWORKS, 
LOUGHBOROUGH. 


























MANN’S PATENT STEAM CART & WAGON CO., LD., 

















WILSON HARTNELL & 60, 


ELECTRIC LIGHT AND POWER, 


—=_ENGinN ELE RSs, 
Volt Works, LEEDS. 


Xl4lg 








{1, FARRINGDON AVENUE, LONDON, E.C, 


Telegrams—HARTNELL; LEEDS: Telephone—No: 282, 
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“PREMIER” GAS ENGINES 


ARE MADE IN ALL SIZES FROM 30 to 2500 H.P. 





LOW FUEL CONSUMPTION. 
LOW WATER CONSUMPTION. 
LOW OIL CONSUMPTION. 
MINIMUM ATTENDANCE. 


HIGH THERMAL & MECHANICAL 
EFFICIENCY. 


POSITIVE SCAVENGING. ! 


WATER-COOLED PISTONS AND 
EXHAUST VALVES. 


VAR ABLE CHARGE GOVERNING. 


DUPLICATE IGNITION WITH CHAricr. 
OVER GEAR. 


CONTINUOUS LUBRICATION. 
LARGE BEARING SURFACES. 











These, together with other features of 
‘*Premier” Engines, 
make them ABSOLUTELY 
RELIABLE 
and therefore suitable for 
CONTINUOUS RUNNING 
under all conditions. (197 


These points combine to make the 
**Premier” Engines the 
most ECONOMICAL and 
EFFICIENT on the 
market. 





*“PREN.IER" GAS BLOWING ENGINE (Single Cylinder Type) 


The PREMIER GAS ENGINE CO., Ltd., Sandiacre, near NOTTINGHAM. 








NORTH BRITISH LOCOMOTIVE CO., LID, 


Hyde Park Locomotive Works. Glasgow Locomotive Works. ais Works. 
(Late NEILSON REID & CO.) (Late DUBS & CO.) (Late SHARP, STEWART & CO) 
HEAD OFFICE: HYDE PARK WORKS, SPRINGBURN, GLASGOW. Telegrams—-LOCO, GLASGOW 








London Office: 17, WICTORIA STREET, WESTMINSTER, S.W. 


eos. $6* LOCOMOTIVE ENGINES AND TENDERS SUITABLE FOR ANY GAUGE OF RAILWAY. 
— n ' 




















Workshop 




























Equipment 
Annual 8000 
Capacity, Men 
700 OUTPUT NOW 
MAIN LINE EXCEEDS 
LOCOMOTIVES 16,000 
LOCOMOTIVES 


Qua 





THE LARGEST LOCOMOTIVE WORKS IN EUROPE. 


CHILLED AND CRAIN ROLLS. 


























Cc. AKRILE\| ‘Bz co., LTD... 
Gold’s Green Foundry, West Bromwich. 


MAKERS OF ALL CLASSES OF 


ROLLING MILL MACHINERY & CENERAL CASTINGS USED IN STEEL, IRON & METAL WORKS. 


Que? 
Tolephons Mo; 9; Waar Baowwien, Nearcat Pasecnger Station, G:iW; and k, & N.WieGroet Barpan, Pelegrams~-Aunizr., L:matep, Weer Baomwier | 
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CIRCULAR 
SPECIAL QUALITY FOR CUTTING 


SAWS COLD STEEL. 















TOOL STEEL, FILES, STEEL CASTINGS. 


EDGAR ALLEN & CO. 


LIMITED, 


Imperial Steel Works, Tinsley, SHEFFIELD. 




















wm. / MAXIMUM OF 
WEIGHT, 
STRENGTH, 
FOS TER EFFICIENCY. 
MINIMUM OF 
AND | REPAIRS, 
- RISK, 
Co., Lro., — 
| FUEL CONSUMPTION. 
a| THEREFORE A 
LINCOLN. | =! SAFE INVESTMENT 


*“WELLINGTON” TRACTOR. A‘827 








IMPROVED 


—— a 


WITH OUTSIDE PACKED PLUNGERS. 





Pumps 








Suitable 
for 


up to 
250 lbs. 


Steam Pressures. per square inch. 














Estimates and designs for Duplex Pumps for all Purposes furnished on receipt of full particulars. 


Ss. OWENS & CoO., 


Hydraulic and General Engineers, WHITEFRIARS STREET, LONPAN, E.C. 

















JUNE 29, 1906 | 











Ix THE ENGINEER 
A NEW PROFITABLE BUSINESS. 
Saw Fire 

Dust. Lighters. 





—< 
Glover's Patents. 





<DmMezemope «ww su 








M. Glover & Coa. Idea! Saw Guards. Leeds. 








MILEY’S MACHINE TOOL CO., 


— Works, Keighley.  r., 
ADOPT 


HIGH-SPEED FAST HEADSTOCKS 


and make your old Lathes equal to new, with consequent 
increase of 50 per cent. in your output. Over one hun- 
dred supplied and every one giving — = — 
Send us your enquiries. 
See IMustrated Advertisement laat and next — 











THE BEST. 


icant 


Ef 


ano quoration-91 LRN-SONNEBORN OIL CO., 67, Gracechurch St., London, E.C.; & 108a, Hope St., Glasgow. 


__ Expert Adwice on Ri NNT pine seusatuaitiaetueen: 





A. GOODALL & 00., ANTHRACITE COLLIERIES, SWANSEA 


ANTHRAGITE for Suction and Pressure bas Plants Meant 


Specially recommended by Tangyes and other manufacturers Trials 


| MIDLAND OFFICE—LEICESTER ST., WALSALL. On War-office List for Anthracite an 4 Wels h Steam Cx 


BUY YOUR 


COOLING TOWERS. 


Balcke's Patents. 


./ BALCKE & CO., “ese2” 


©, Clements Lane, 2:5 








Stellite 
Motors. 7 


4 See Illustrated Advertisement, page 51, last week. 


JOSHUA HEAP. & CO., 


ASHTON-UNDER-LYNE. Ld. 
PIPE SCREWING MACHINES, | 


Up to 12in. 


BOLT SCREWING & NUT TAPPING MACHINES, 


Up 
oe ATALOG UE “ON "REQU EST. = 29 
See larger advertisement alternating with th 


POP 


SAFETY 


AND 


WATER 
RELIEF 


Valves. 


No. 16, as illustrated 
: for 
MARINE PURPOSES. 


Special VALVES for MOTOR CARS 


Send for our List 9A, post free. 


ASHTON VALVE CO. 


(HOBDELL, WAY & CO., LTD.), 
63, Crutehed Friars, LONDON, E.C. 























ENGINEERS. 


Plans & Estimates Free 
on application. 


Please write for our A1865 


NEW CATALOGUE Q. 


SUMMERSCALES LTD., 
Keighley, England. 





DYNAMOS 


THOMAS PARKER LIMITED 
ELECTRICAL ENGINEERS AND CONTRACTORS 
WOLVERHAMPTO 
CONTRACTORS TO WAR OFFICE ADMIRALTY AND INDIA OFFICE 


MOTORS 
KEEP MOVING 


BY USING 


“ADA CHROME” 
HYDRAULIC LEATHERS 


which will keep your Compressed Air and 
Hydraulic Machinery, Pumps, &c., 
CONSTANTLY IN WORKING ORDER. 
“ADA CHROME” LEATHERS 
DON’T SHRINK! 





DOUBLE & TREBLE AS LONG AS 
ORDINARY LEATHERS! 


TRIAL ‘ORDERS: SOLICITED. Y825 





AD. AHLERS, .. 22.0 | 
| ewpastiodit Tyne | 


. Telegrams—‘Ahlers, Whitley Bay.” 
Teleohones—P.O. No. 6; Nat. No, 052 








PELTEN & GUILLEAUME-LAHMEYERWERKE re 





Cariswerk, Mutheim-on-Rhine. 





BRIGHT DRAWN 








RODS. 
(Fe rv Insulated be . —y Ci re lectric Light and Trans 
Rail Bor HE LAH EYER ELECTRICAL CO., "Ltd. 
—— al Oxford Street, London, W. 
United Kingdom | x all other Manufactures--W. F. DENNIS & CO., 49, Queen 


Victoria Street, London, E.C. 








SHAFTING & PULLEYS, 


CATALOGUES FREE, 
Q463 


HENRY CROWTHER & SONS, LD. 


CLECKHEATON, YORKSHIRE. 








ere eX i) ‘ 
HNC HA 


SEE OuR 
AOVERTISEMENT 








sm ke)-4\mAel-lel aa 


All eco 


PETROL 


(Commercial or 


Pleasure) 





Motor Vehicle 
Department: 
HOGARTH LANE, 
CHISWICK, W. 





Works: 
CHISWICK, 


SOUTHAMPTON, 
BASINGSTOKE. 























Stothert & Pitt’s 
Free Barrel System. 





ELECTRIC CRANES 


FITTED ON 


Patented 


OVER 100 CRANES NOW BUILT UNDER 
THESE PATENTS. 


STOTHERT « PITT, LD 


BATH. X1492 

















SAMUEL “PLATT, 


SHAFT FITTINGS. 


Telegrame—“ PLATT, WEDNESBURY.” 


7 .. WEDNESBURY. 
SHAFTING. 7 


(Patent Self-Oiling Bearings.) 
PULLEYS AND MILL GEARING. 
TUBE MAKING MACHINERY. 
BOLT AND NUT MAKING MACHINERY. 
REELING AND STRAIGHTENING MACHINES for Rods. 
Bars and Tubes, both Hot and Cold. 


Large Stocks far Immediate Deliwery. Z17 
Telephone—G60 WEDNESBURY. 
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MIRRLEES WATSON Co, Lrv. 


—— GLASGOW. - 








158, Gresham House, 
Old Broad Street, E.C. 


London Office :— 


CONDENSING 
PLANT 


OF EVERY DESCRIPTION 





FOR 





COLLIERIES, 
STEEL WORKS, 
> ELECTRICAL 
/ \ _ STATIONS, 
&e. 





SPECIALITY— 
HIGH VACUUM. 





2-STAGE STEAM DRIVEN DRY AIR PUMPS. 








——AL8O MANUFACTURERS OF——- 


ICE MAKING AND REFRIGERATING MACHINERY, 
DISTILLING AND EVAPORATING PLANTS. 










AULD’S Patent STEAM REDUCING VALVES. 

| AULD’S Patent SURPLUS STEAM VALVES. 

T fa Patent FULL-BORE STEAM REDUCING VALVES. 

J ( DAYID AULD & SONS, Putentees & Makers 
Hh 


Wrhitewale Foundry, GLASGOW. Q351 
=Ag Telegrams—REDUCING, GLASGOW 








- AUTOMATIC - 


Surface Grinding Machines 


FOR RAPID AND TRUE WORK ARE UNEQUALLED. 


These Labour-saving Machines are indispensable for locomotive 
and other engine work; also for engineering work 
generally requiring true surfaces. 









oe ae 
me y 

F 

( Creatune Prenieg Ae 


AND POLISHING MAGHINERY 


of the most modern designs. 


EMERY ano CORUNDUM WHEELS 


LUKE & SPENCER, LTD., 
Navigation Works, Broadheath, MANCHESTER. ™ | 


tas 


CRINDINC 






















Write 'for Catalogue of any cr all of these stars. 


FIRST ORDERS SENT ON APPROVAL. 


COLLIERY EXHIBITION. 


Our Stand is at Bay 23, and we shall be pleased to see you there. 


LANCASTER & TONGE, Ltd., 


On Admiralty List. xico 


Engineers, PENDLETON, MANCHESTER. 








ELECTRICALLY-DRIVEN 


PUMPS 


(DOUBLE or TREBLE BARREL) 


FOR ALL DUTIES. 


SILENT RUNNING. 








From photograph No. 1194 of pump 2 x 3 for pumping 
400 gallons per hour 180 feet high. 








MANUFACTURED BY 


HAYWARD-TYLER & CO., 


LIMITED. 


HYDRAULIC, ELECTRICAL AND SANITARY ENGINEERS, 


99, QUEEN VIGTORIA STREET, LONDON, E.C. 


Telephones—192 & 199 BANK. R1339 





Telegrams—TYLEROX, LONDON. 
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“BON-ACCORD” 


CENTRIFUGAL PUMPS AND 
OIL ENCINES 


For Salving and other Purposes. 


HIGH-SPEED ENGINES & FAN ENGINES 
DRYSDALE & C0. 


Telegrams, ‘‘ Bonaceord, Glasgow. 


Bon Accord Works, 
GLASGOW. 
Write for Catalogue. 


Werf GUSTO, Firma A. F. Smulders, 


SCHIEDAM, HOLLAND. 





SPECIALITY— 
DREDGING&EXCAVATING PLANT 
See our advert. every fourth week. H1580 





PULLEYS, 


Spring, Solid, or in Halves. 





Shafting, Couplings, de. dc. 
Wood-work Machinery. 


ris739 


Caversham Road, READIN G. 








On Admiralty List. 


BODLEY BROS. « C0 


Engineers, Millwrights, 
Boiler Makers and Iron and 
Brass Founders, 


OLD QUAY FOUNDRY, 
EXETER. 


SPUR, BEVEL, 
MITRE, MORTICE, 


WORM ‘WHEELS, | 
Machine Moulded. 
TEETH OUT TO SHAPE | 

By special machinery. | 








a 
ws 





S . 


Telegraphic Address-— 
Bopvey, Exeter. 


ESTABLISHED 1790. 





ae 
> 


~ 











ESTABLISHED 1837. 


44. 


HIGH-GRADE SINGLE EXPANSION & COMPOUND LOCOMOTIVES 


ACAPTED TO EVERY VARIETY OF SERVICE. 


2 GRANDS PRIX, PARIS, 1900. 


BoRSIG, 


BERLIN-TEGEL. 





Oldest Locomotive Works on the Continent, Modern Shops. Latest Statens Over 
10,000 Workmen. 5900 LOCOMOTIVES BUILT. Annual Capacity, 400 Locomotives. 


Sole British Agent: ROBERT WEATHERBURN, 
Ys44 Finsbury Pavement House, LONDON, E.C. 














TAUNTON, ENGLAND. Lr. 
—Eastwald, Taunton. 
A BC Code used. 


Telegrams 
felephone—0146 Taunton. 


Horizontal and Vertical. 





MACKIES LIMITED, 


J. " “ALLEN & C0. 


'PARAFIN OIL ROAD ROLLERS ( 


Carry 12 days’ fuel. 


Condensing and Nona-Condeasing. 

CATALOGUES 
ON 

APPLICATIO!’. 









ENCLOSED ENGINE and GENERATOR, 
-& kilowatt, 550 | revs. 





EASTON & BESSEMER, 


Simple and Compound. 





Office—i3, College Green, DUBLIN. 
Comber, Co. Down. 
Works { Islandbridge, Dublin. 





Economically & Easily Worked. 


Require little 
water. Q469 


a ee Pee a aN 


















DONKEY PUMPS 


Z117 


3-THROW PUMPS 





















“RHODES” 





HIGH-CLASS 





*saqsinbuy anoA puas 


Photo of Friction Clutch & Dai ee 





FOR ener Nelson Street “Works, ‘BRADFORD. 





FRANK WIGGLESWORTH & CO., 


FRICTION CLUTCHES 





FOR ALL PURPOSES. + TO 1000 H.P. 














Siceve for Heavy Drive. 








POWER PRESSES 






















WAKEFIELD, ENG. 499 


HIGH-SPEED SHEARS 
J. RHODES & SONS, Ltd. 


JOHNSON & PHILLIPS, Lp. 


14, Union Court, Old Broad Street, E.C., and Charlton, Kent. 
MAKERS OF THE MOST MODERN MACHINES FOR 


CABLE MAKING CABLE LAYING 


STRANDING BRADING 
TAPING WINDING 
COMPOUNDING LAPPING 

RUBBER, SILK & COTTON COVERING. 1566 


All our Cables are now made to the Standards of bd Cable Makers’ 





Electric Bore Hole 
Pumps. . . 


As working at 





Salisbury House, 


London Wall 

Buildings, A | R 

Baltic House, 

Spiers and LI FTS. 
Pond, — 


Liptons, 


Water Pum 
a ped by 


Compressed Air, 


ALFRED WILLIAMS 


& CO., 
Artesian Works, Zl61 








BOW, LONDON, E. 








WILLIAMS’ 


Patent STEEL & CONCRETE PILES 


CuEeap, STRONG, DURABLE. 
Telegrams — ae ~ or ne No 
INBARGE, LONDON. > AVENUE. 
SAMUEL WILLIAMS & SONS, kd. 
LIME STREET, 
See Illy ee. Advertisement last et next By 





JENS ORTEN-BOYVING, 
72, Victoria Street, WESTMINSTER, S.W. 
Sole Representative for - <- 


ESCHER, WYSS & CO., LD. 


SPECIALITIES— 
WATER TURBINES, STEAM TURBINES, 
CENTRIFUGAL PUMPS, &c. 2107 
See Illustrated Advertisement last and next week. 














HOWARD T. WRIGHT 


72, Victoria St., S.W. 


WATER SOFTENERS. 
HEATERS. “134 FILTERS. 














HORNSBY 


ll & Gas Engines 


Suction ‘Plants. 


See Adet. lust aad L1340 


'R. HORNSBY & SONS, Ltd., Grantham. 


“REFRACTORY SAND” 


for Steel Works and Steel Castings. 


Quotations f.o.b. Normandy ports or delivery 
in bulk direct to manufacturing districts 
England.—Apply to Z1t6 


Robert Holl, Fecamp, France. 


Gas Engines & Gas Plant. 


See large Big Sm yt Last Week 
A. RODGER & Cco., 


St. Helen Engine Wapks, 
sM5 GOVAN, GLASGOW 

















=a ENGRAVED AME PLATES. 
PERFORATED STEEL }me INelLLa. na Nae PLATES 








‘Bs 28 SY 


S. 
pie NT RAC Tors 












"Cs Lame F Tes 
eee ap 
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W. BARNS & St SON. 
Globe Works, Queensland Road, Holloway, N. 








Telegraphic Address—PrrFroraTiIon, LONDON. 








Association, of which we are Members 





CHAINS. 


emai DALE, 


Ancoats Chain and Testing Works, 


Mill St., Ancoats, Manchester 
All kinds of WINDING-ON & BACKING- 





OFF CHAINS for Mules; also 


CHAINS for Looms, Cranes, Hoists, &c. 


TREBLE BEST QUALITY. 
50 Tons of all Sizes kept in Stock. (487 


TESTS MADE & PROOF CERTIFICATES GIVEN. 


Telegrams—REPAIRs, Telephone—3690. 
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INDEX TO ADVERTISEMENTS. 


Advertisements not appearing this week, but included in the “Subject Matter Index,” will be found by reference to thé préteding Cr following isswes, with the exception of those appearing monthly. 


Abbott and Co., La 
a ee, ks eee 
Aird, os 
‘Akrill, Cc ES and Co., La. 
Allan, Whyte and Co 
Allen, Edgar, and Co 
Allen, 2 _G. , and Co 


bat ae 
Allen, H., and Co., Ld .. 29 
toni Stevens and ‘Son 


Arrol, Sir and Co., 





‘Asbestos Co., Ld., U nited 31 


Ash, J., and Son 
Ashton Valve C . 
Asquith, W 


La 
Atkinson, Robt. (Lond. j, Ld 
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Normandy’ 8 Fresh Water Co 56 Ruston, Proctor and Co 





North- < ast n Mz arine Eng. Co 4%: 





Err aivey Harker — Co 
sehucharat and ——— 


nS 
PADAH 


2 bi arsons Stes am Turbine Co... Selig, Sonnenth: al anid Co .. 
\rlewallin’ 8 Michine Co or a T. x 


Lockwood fer . ~ig an 


tea 
on 
= 





iT: 


o 





Lowca Engiioerng co... 


BBowod 


Stearn agape be ‘0., 





Stoel Company of Seotl: and 
i 





Pott, Cc Sst Is z and W illiay umson 
Stern- Rounehors Oil Co 


: 3 
shi uN, Fleming and Jack 
4andCo . Stewarts and Lloyds, Ld 


ae 
LeSloa 


Me asures Brothers, Ld . 





BBBEco 


cer, 
Midi: and Rly ‘Car r & W agon Co 





om 


~ 


Tandem Smelting Sy: ek. 


"eo 


y Tannett Ww alker and Co., 
3 | Tay 


i 


+ 


2 |Ts 
Tees Side Bridge & Eng. Wks 
Temperley T apres Co. 


pAst 

Thompson, Johr d 
Thornycroft, J: i, and Co .. 60 
Thorp, J. B. -- 6 
Tickle Bros. 16 
Tinker, Shenton andCo .. 37 
Tomey, J., and Sons, Ld .. 47 
Trier Brothers . 
Trussed Concrete Steel Co” 
Tullis, D. and J., 
furnbull, A., and Co. : la: 
Turnbull, J., jun, and Sons 25 
Turner, E. Rand F. 
Turner, G. R., 
U nbreakable Pulley Co., Ld Po 
United Asbestos Co., Ld 3-4 
U.K. Metallic Packin Synd 52 
Urquhart; Lindsay & Co., Ld 46 
Vacher, H. P. ig eyre 
yacuum Brake Co., , Ld 
ighan and Son, London.. 35 
kers, Sons and Maxim .. 46 
Vulcan Boiler Insurance Co 22 
Waddle Pat. Fan & Eng. Co 36 
Wadkin and Co a.) 

Wakefield. C. U. , and Ga. 3 

Walker, J ae Co.. ar ae 
Ward, i. ees .. 47 
Ward, T. W. Wt, oe aS 3 
| Warner, R., and Co 






5 | Watkins, S., Son and Groves 35 


Webb and Son . . 55 
6|Weir.G.andJ..Ld .. :. 64 
Weldiess Stee! Tube Co .. 4 
Wells, A. C., and Co .-3 


WwW estinghouse Brake Co 22-25 
Wheeler Cond’ser & Eng. Co 5 
White, T., and Sons 23 
Widdowso' m, J. H. ig 
Ww igglesworth, F., & Co., Ld 62 


Wiikinson, G., and Sons’ .. 2% 
Williams, Alfred, and Co 62 
Williams, S., and Sons.. .. 62 


Willcox, W. H., and Co., Ld 7 
Wilson, Alex 
Wilson, J. H. ‘ and Co »,1a.. @& 
Winter, on oe 


Wise- Haworth, i A eS 
Wood and Newland -. .. 6 
Wootton Bros. .. ie, i 
Worthington P ump Co .. 2 


Wright, H. T., Bros., La .. 62 


. 43 Wright, Josep, andUo .. 5 
- 3 


Yarrow and Co. .. 6 











THE HARDY PATENT PICK (0,, 


SHEFFIELD, ENGLAND. 


Limited, 


nil 








THE “BAKER’ 


OIL 


SEPARATOR 


For Exhaust Steam, 


CONDENSING & NON-CONDENSING 








At present working satisfactorily in many 
of the most important Electric Stations and Works 
throughout the United Kingdom and on 
the Continent. 





WRITE FOR CATALOGUE. ‘ 





BAKER’S PATENT APPLIANCES CO., L°. 


Melrose St. Works, SCARBOROUGH. 
Telegrams—‘‘ PATENT, SCARBOROUGH.” 

















Paris, 1900, 
Grand Prix. 



































CAST 


Stern Frames, Brackets, Stems, Propeller Blades, 
STEEL GEARING & ENGINE CASTINGS. 


FORGED CRANKS & STRAIGHT SHAFTS. 
TOOL STEEL. 


Finest Self-Hardening Steel, 
HIGH-SPEED TURNING STEEL. 


STEEL RUDDERS. 








ON ADMIRALTY, WAR OFFICE, AND INDIA OFFICE LISTS. 


WM. JESSOP & SONS 


Established 1774, 


BRIGHTSIDE WORKS. 


Sheet Steel. Spindle Steel. 


Lagging Sheets. 








Limited, 


SHEFFIELD. 
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“The Law of Progress is Eternal.” 









WEIR’S 


PATENT 





A NEW AND IMPROVED DESIGN 


IS NOW ON THE MARKET, AND 


SHOULD BE SPECIFIED AS EVAPORATOR 


‘“WEIR’S LATEST DESIGN.” 



















It embodies a more convenient and handy arrangement of heating tube 
attachment. Not only is this coupling a great advance on previous designs, fi & J WEIR LTD 
but its adoption has enabled a number of other advantages to be incorporated ’ ° 9 ss 
.n the Evaporator, which make it the easiest cleaned, most efficient, and 

best evaporator on the market. Cathcart, 


Glasgow. 


x70 





“SILVERTOWN? wnt a 


Pe | The India-Rubber, Gutta-Percha, and Telegraph 
Works Company, Limited, 


ELECTRICAL ENGINEERS AND CONTRACTORS, 


Offices: 100-106, Cannon St., LONDON, E.C., and 97, Boulevard Sebastopol, PARIS. 
Works: SILVERTOWN, LONDON, E., and PERSAN (Seine-et-Oise), FRANCE. 





BRANCHES. 





' 
' 

HOME— BeLrast—75, % Street Carpirr—Pierhead Chambers, Bute Docks MANC#HES Tee 9, Sussi ex Street (City 
i BIRMINGHAM Martine sau Stree Dusiin—1)5, St. a »w Street NEWCASTLE-ON-TyNE—S), Westgate “fe mad 
/ BRADFORD. =I, Tanfie Id Buildings th istlerzate GLascow—2, 4, & 6, Royal _ thange Square PortsMov r- 49, High Street 
| ¢ Bristot—22, Victoria Street LIveRPvoL—}, Cas ashe Stree SHEFFIELD— 28, Angel Street 
be - — ~~ cao ABROAD— BrisBANE—Edward Strec +t CatcutTta—1-l, Fairlie MELBoURNE—274, Flinders Street 

3uENOS Aynes—Calle Reconquista, ae 3 i CuristcHurcH (N.Z.} Le Cashel Street Pertu (W.A.)}—131, Queen's Bldgs., William St. 












Buiowayo (Raopesta) Ages sncy Cham Duran (NatTAL)—213, West Street SyDNEY—27%, George Street (Spl) exis 








ELECTRIC, STEAM & HAND. ALL TYPES & POWERS. 


“- JESSOP s APPLEBY Lie UMITED. 


New Address: 56, VICTORIA STREET, WESTMINSTER, S.W. G76o 


-New! Reducing Gear sa 


for the Reduction of Speed of Electric Motors. 














ae 
mf About 96% useful effect. Noiseless in action. 
Gear Ratio from 4:1 to 50:1. Absolute safety in working. 
Small Dimensions. Applicable to | Cheap Price. Can also be coupled 
every type of Motor. to Shafting. 
THE ENGLISH PATENT IS FOR SALE. Z166 





‘Latest invention. , 


Paul Heuer, Dresden - A. 7: 


Brown Bayleys Steel Works Ld, Shefiel 


Telegraphic Addresses—BAYLEY, SHEFFIELD; BALI, LONDON. 


Manufacturers of STEEL by the “SIEMENS” & “BESSEMER” PROCESSES. 


Slow Speed Motors, a 








sh a AXLES, & SPRINGS for Railway Locomotives, Railway Carriages & Wagons, and for Tramway Engines & Cars 


SPECIAL GUARANTEED SPRING STEEL, {or Railway Locomotive Springs, Railway Carriage and Wagon Springs, and for Lurry, Dray, and Cart Springs. 


STEEL FORGINGS. 


PLANISHED STEEL BARS (or Shafting for Engineers, Machinists, and Agricultural Implement Makers. Speoial Steel Blooms and Slabs. 
London Office: SUFFOLK HOUSE, 5, LAURENCE POUNTNEY HILL, €.C. 


Australian Agents—W. and A. McARTHUR, Ld., 15, Macquarie Place, SYDNEY. 





‘Spl) 1x58 
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INDEX TO SUBJECT MATTER OF ADVERTISEMENTS. 


The Numerical Index appears on the right-hand page preceding this page. 


Agriculturai \Bridges (continued): | Electricity (continued)| 
Ma chi r Horseley Co., Ld Royce Limited | 
ry y L mah J, Ld Scott and Mountain, Ld 
Fowler, J., and Co., Ld Morton, F., and Co., Ld | Tangye Tool and Electric Co 
Garrett and Sons, Le Jefferies Motherwell Bridge Co., Ld Veritys Limited 
Ruston, Proctor snd Co., La Toes “ie ‘Bridge Co! Engi- \Elevators : 4 
Turner, KE. R. and ¥., Ld | Conveyor and Elevator Co 
| Gilbert Little 


, Le 
Graham, Morton ‘and Co 
New Conveyor Co., 


Air Compressors: ‘cable “(Eleetrie) : 
Alley and Maclellan, Ld | Johnson and Phillips 


Arrol, Sir W., ana Cold | Cable Making ‘Emery, Emery aie 
inery :| 


Balcke and C 
Borrig, A. 

Brit. Westinghouse E! lec pile Co 
Brackett, F. W. Toei 
Brotherhood, Pe 

Consolidated Tool os, Ld 
Davey, Paxman and Co., Ld 


Krupp Grusonwerk 


\Capstans: 


Carrick and Wardale 


Carborundum Co 

London Emery Works Co 
Luke and Spencer, |! La 
Mitchell's Emery Wheel Co 


vell ¢ y Clarke, Chapman and Co., Ld) Oakey, J., and Sons 
Reavell and Co., fot Co Heenan and Froude, La Rowland, B. R., and Co 
Til = aoe Blast Co., Ld Case Hardening: Sterne, L., and ’Co., Ld 
Walker Brothers, Wigan $ 
Worthington Pump Co. &., Durvite La | Engine & Boiler 


rittings, &e.: 
Bailey, Hi., and Co., 

Bell’s Pwd Co., _ 
Hulburd “yf Ye Co 
Klinger, R., and Co 


Air Pumps: 


Edwards Air Pump Synd., Ld 


Cask Baking. 
inery :| 
Anvils: 


Ransome, A., and Co., Ld 


Wright, P., and Sons Castings ° Evaporators : 
° Allen, E., and Co., Ld 
Are Lamps ty Argyll Castings "and Drop} Bk road, oo ene Peta. Le 
Crompton and Co., Ld Forgings Co “ Jaird a ne ne Bae 
Veritys Limited Darlington Forge Co., Ld  Coddoneee nginge B 4 
Haley, E. and W. H. a vy 
Armour Plates: Hardy Patent Pick Co., La Normandy’s Fresh Wi ater Co 


Hardy and Padmore, La Royles Limited 


8rown, J., and Co,, Ld soi 
Firth, 'T.,’and Sons, La Lilestall €6 * Excavators 2 
Shaw, W., and Co Priestman Bros., Ld 
Artesian Well Tannett, Walker and Co., Ld Whitaker Brothers, La 
Engineers: Wilson, J. H., avd Co., Ld 
Batchelor, R. D 4 
Facer FS snd Son, La |Coment Expanded Metal: 


Nelson, C., and Co, 


sler, C., and © 4 2 4 
ey are West Kent Portland Cement 


Le Grand and Sutcliff New Expanded Metal Co., Ld 





— R.. and a Co Explosives 3 
Williams, Alfred, and Co x “s 
b Centrifugals > New Explosives Co., 14 
As , aes B Pott, Cassels and Williamson 
Asbestos Co., Bell’s, La | Chains: Fans by-y- Turbines , 
Asbestos Co, United, Ld — | “Dale, William Bert doa 
Davidse id ¢ Ld 
Ash Ejector: Coal and Coke: Bscher, Wy and CU 
Newton, Chambers, & Co., Ld pcre G yan ad © ~ nae 
Auctioneers Talk o’th Hill Colliery, La Junther, W., aud ms 


Heenan and Froude, Ld 
Keith and blackman Co., Ld 
Musgrave and Co., Le 


and Valuers: 


Farmer, L., and Sons 


Coal Cutting 


, 







Fuller, Horsey, Sons & Cassell Machinery :| Parsons, C. A., and Co ; 
Kirk, Price and Co Chambers, Scott and Co Parsons Steam furbine Co 
Wood and Newland acon P, a 
© ussell, S., and Sons 
Bearings: Collars, Split Grip: Tiilse iirocners, . 
Bs He 1Co., Ld Trier Brothers Waddle Patent Fan and Engi- 
arry, Henry, and Co., neering Co 


Empire Rolier Bear’ gs ‘Uo., La 
Fleming, Birkby & Goodall, La 
Rimington Bros. 

Unbreakable Pulley Co., La 


Condensers : 
Carrick and Wardale 
Cole, Marchent & Morley, Ld 


Feed-water Heaters 
Holden and Brooke, Ld 


4 Craig, A. F., and Co., Royles Limitec 
Belting: Edwards Air Pump Syndi-| Weir, G. and J., La 
cate, Le Wheeier Condenser and Engi 
Sort Batting Cn. Tt oy Faweett, freston and Co., Ld neering Co wel 
Gand‘ s Limited 0. Ld Fraser, D., and Sons Wright, Jos., and Cc 
Eaacene: .O. Korting Brothers, Ld Ee 
Soy fie femantandickett4 Feneing: 
Lewis and fylor, Ld Storey, I., and i Bayliss, Jonesand Bayliss, Ld 
Webb and Son Wheeler Condenser Co Rowell, D., and Co 
Blondins _ Conveyors \Filters, Waste Oil: 
and Cableways: Barry, Henry and Co., La Wells, A. C., and Co 
Henderson, J. M., Co, Conveyor and Elevawor Go 
Lddgurwood Manufacturing Gilbert Little Co., Ld Fireproof 


Graham, Morton aud Co 


Construction : 
British Uralite Co., Ld 


Yew Conveyor Co., Ld 
Pott, Cassels and Williamsor 


Blowers : 
Baker Blower Engineering Co 


Liverpool Hennebique Ferro- 
Se ieeeente as Cooling Towers : Concrete Contracting Co 
Standard Engineering Co., Ld} Balcke and Co Trussed Concrete Steel Co 


Flexible Shafts: 
Wicksteed, C., and Co 
Flour Mill Machinery 


Turner, E. R. and F. 


Foreed Draught: 


Granger, W. A 


Korting Brothers, Ld 


Couplers, Automatic: 
Laycock, W. S., Ld 


Boiler Composition: 
Bell's Asbestos Co., Ld 


Boiler Composition 
eeders : Cranes: 
Smith, S., and Sons, Notts, Bedford Engineering Co 


Boiler Covering: Booth, Jos., & ming _(Rodley) 


Broadbent, T., and 


Kenyon, W., and Sons Chaplin, A., and Co Horsfall’ Destructor Co., Ld 
roy, F. , an C.arke, Chapman and Co., Lé Howden, J., and Co 
United Asbestos Co., Ld Coles, H. J. 
Cowans, Sheldon and Co., Ld Forgings : 


Craven Brothers, Ld 
Fielding and Platt, La 
Gibbins, R. C., and Co 
Grafton and Co. 

Grieve, J., and Co 
Henderson, J. M., and Co. 
Higginbottom and Mannock, 
Isles La 

Jessop and Appleby Bros., La 
Leeds Eng g. & Hydraulic Co Foundry Requisites . 


Marshall, Fleming and Jack 
Jackman, J. W., and Co 


Musker, C. and A., Ld 

Ransomes and Rapier, Ld 

tal er dpe \Friction Clutches: 
Bagshaw, J., and Sons 
Durham, Churchill & Co., Lad | 


Russell, G., and Co 

Smith, 'T., and Buse (Rodiey) 
Edmeston, A., and Sons 
Longbotham, R. H., and Co 


Taylor a Hubbard 
Wigglesworth, F., and Co., La 


Temperley Transporter Co 
Wilson, J. H., and Co., Ld 

Fuel Economisers : 
Clay Cross Co 


i\Crucibles: 
Furnaces: 


Doulton and Co., 
Brown, J., and Co., Ld 
Butterley Co., 
Deighton’s Fine and Tube Co 
weeds Forge © 
Meldrum Brothers, La 


Fusible Plugs: 


National Boiler and General 
Insurance Co 


Boiler Insurance: 


National Boiler Insurance Co 
fulcan Boiler Insurance Co 


Boiler Mountings: 


Bailey, W. Hi., and Co., La 
allovers Limited 
M'Neil, C., jun. 


Boilers: 


Abbott and Co., Ld 
Babcock and Wilcox, Ld 
Central Marine Knsine Works 
Clayton, Son an 
Cochran and Co., 
Cochrane, Jno. 
Coltman, H., and Sons 
avey, a an and Co., Ld 
kt" % i 


Cammell Laird and Co., Ld 
Clarke's Crank and Forge Co 
Darlington Forge Co., Ld 
Grantham Boiler & Crank Co 
Ince Forge Co., Ld 

Mills, Exors. of J. 

Phillips, J., and Co 
Rollason, A., and Sons 


p oot Ld 





— “s 
Galioways Limited Ld 
Grantham Boiler & Crank 
Hornsby, R., and Sons, La | Destructors : 
Mudd, ¥. Ac. and Co Horsfall Destructor Co., Ld 
North-Eastern Marine Engi Meldrum Bros,, Ld 
neering Co 
Olrick, Ie, and Co Diving Apparatus: 
Barnett and Foster 
Siebe, Gorman and Co,, Ld 


Plenty ana Son, Ld 
Robey and Co., Ld 

Drafting Machines: 
Herbert, A., Ld 


and Duncan 
Rowland, B. R., and Co., 
Cimpson, Strickland & Co., 7 
Spencer, a 
1a Drawings, G 
. uas: 
Tracings, &e.: Dowson Economic Gas Co., Ld 
Hall, B. J., and Co 

Messer and Thorpe Gas Engines: 


Stirling Boiler on, La 
Thompso: 
Thorny: corals, : J. 1., & Co., 
. British Westinghouse Electric 
Dredge Plant 8 and Manufactur ing Co., La 
Ferguson Brothers Cail Engineering 
Fleming and Ferguson, Ld 


1 


." 





Yarrow and Co., Ld 


Bolts, Nuts, 
and Fastenings:, 


Armstrong, Stevens and Son 
Bayliss, Jones and Bayliss, Ld 


linker, Shenton and Co., i 
0 
Campbell Gas Engine Co., Ld| 


Priestman Bros., Ld Crossley Brothers, 
Mercer, E. | Royal Dutch Forge Co | Daniels, T. H. and J., Ld 
Books: Simons, “9 nd Co., Ld Dudbridge Ironworks, La | 
Atkinson, Robert, Ld ee Garda, I. and Gena, ta | 
Lockwe » Crosby, "and Son Drop pergings | Yardy aah fers, La 
Longmans, GreenandCo =| and Stampings:) iasiam Fary& Eng’gCo., La| 
Spon. kL — on” ld | Armstrong, Stevens and Son | Hornsby, R., and Sons, “ | 
Wine Hower Smith, T., and Sons, of Saltley Nationat Gas nae o., La | 
y te lerson, an 
Brakes Drop Hammers: | juuit Virgie tt 
Seng rake Co., Ld Brett's Patent Lifter Co., Ld | Robey and Co., | 
| Rodger, A., and Co, 
Brick and Tile ‘Electricity : | ‘Tangyes Limited | 
:| Allen, W. H., Son & Co., Ld ‘ | 
aia Mach inery: 4! 6 Batis, and sloroom, La” \Gauge Glasses: | 
| ri ouse ElectricCe | rth Bro: 
Bradley and Craven, La | pods —— —_ Co., La peel ols mn oe | 
| Crompton and Co eff, | 
Bricks: | Dick, Kerr and Co., Ld ng ae 
Hamblet’s Blue Brick Co., Ld | Hlectr oes and Acces- | 
sories Co., | 
Brid eS: Fowler, J., and Co., Ld Gauge Glass | 
A d Sir W., and Co., Ld Halle J. agi me Protectors:| ¥ 
rrol, Sir an Hal Co To ring C | 
Arrl's Bridge & Root Co., La, Hartnell, W., and Co., La ee | 
Bruce and Still, Ld India-rubber, Gutta ag 3° Gau eS: 
Cleveland Bridge and Eng -| - & Telegra) = Works Co., 4 | 
neering Co Industrial uaeaecing Klinger, R., and Co 
Finch, E., and Co., Ld | Johnson and Philli Negretti and — 
Findlay, A., and Co | Laurence, Scott ani Co., Ld | Phillips, J. W. and C. J. 
Handyside and Co,, Ld Parker Thomas, la Schaffer and Budenberg, la 





| Lifts and Hoists: 


Gear Cutting: |Locks: 
| Brown, D., and Sons, La | Kaye, J. and Sons, Ld 
‘Gearing: |Locomotives : 










Ah Ad. 
Bodley Brothers and Co 
Bowden Patents Syndicate, Ld 


Citroén, Hinstin and Co and Co., Ld 


Harpers Limi 
ane Pp and Co 
id r © | 

Reid Gear Co and Co., Ld 

Glass: | oh ae 

Pilkington Bros,, Ld Amy , Ld 
| . | 4 aoe Ld 
|Governors: Machine Co.| 

Pollock, MacNab & Highgate | of 

Storey, I., and Sons, Ld | Lowea Engineering er ~~ 
| : | North Loco veCo., 
Grain Cleaning =| Sh ia 

s| Peckett and Sons 
Boby, R., Ld achinery : Stephenson, R., and Co., Ld 
thas ulcan Locomotive Works 

Graphite : Lubrieators: : 

Dixon Crucible Co ulburd Engineering Co 

i it and Mitto 

Grinding Machinery Trier Bros. 

Bradley Pulveriser Co Wakefield, C. C., and Co 

Hall, J. 8., and Co., La 


Hardy Patent Pick Co, La 
Phillips, J. W. and C, J. 
Smedley Bros., La 


Grisol Paint: 


Lefranc and Co 
Hammers: 
Carron Company 


Davis and Primrose 
sy, B. and 8. 


‘Machine Tools 
(see Tools) 

Manganese Steel 

i\Castings & Forgings 


Allen, E., and C 
Hadfield’ 3 Steel Foundry Co 


|Marine Machinery :) 


Renfrew Bros, and 





ra and Co |Mathematical 
Player, W. Instruments: 


nd J 
Pol jock, McNab & Highgate 
Ross, RK G., and Son 
Thwaites Bros., Ld 
Handles: 
Burley and Son, Ld 


Harbour Plant: 
Stothert and Pitt, Ld 
Haulage Gear: 
Carrick and Wardale Metal Perforators : . 
Tickle Bros. Barns, W., 
Heating Apparatus: > Metals: 
Buffalo Forge Co Bull's Metal 3 Melloid Co., Ld 
K6rting Brothers, Ld Delta Metal Co. 
Smith, Howard and Co bg ‘Anti-Friction Matel) 
, Ld 
Hose: Magiolia memes ee Ld 
r 
Mosdley, D., “and phe ty Tandem "smelting ayndlcate, 
Hydraulic Leathers: Meters: 
Ahlers, A. | Glenfield and Kennedy, Ld 
F “ern Birkby and Leong 7 Mica: 


Davis, J., and Son. 
Negretti ‘and Le og 
Stanley, W. F. and Co, La 


Merchant Iron: 


Dunkerley, C. C., and Co. Ld 
Farnley Iron Co., 

Henderson and 

Henschel and Sohn 
Measures Brothers, Ld 


ose, Downs & Thompson, Ld Wiggins, F. and Sone 
, 
Hy — inery; Mining Machinery: 
Abbot. J.. and Co., Ld Fy: Davey, Paxman and Co., Ld 
wr mia wor Head, Wrightson and Co., Ld | 
Bailey, W. H., and’ Co., La Robey and Co. 
Berry, H., and Co., Ld Sandycroft Foun, 


Fawcett, Preston and Co., Ld 

Fielding and Platt, Ld 

Holt and Willetts 

Leeds Engineering and Hy- 
draulic Co 

Musgrave Bros. 

Musker, C. and A., Ld 

Rice and Co., Ld 

Smith, Hugh, and Co 

Tannett, Walker and Co., Ld} 


Hydro-extractors : 
Broadbent, T., and 


Sons 
Manlove, Alliott and Co 


India-rubber, &c.: 


India-rubber, Gutta Percha)| 
& Telegraph Works oo La} 


Walker Brothers, Wigan 


Motor Cars: 
Carter Steam W me Co 
Mann’s ae on Co 
Nayler and C 
St Pancras fronwork Co., La 
————— J.1., & Co., Ld 
Yorkshire Steam W agon Co 


‘Motor Rollers: 
| Barford and Perkins 
Moulding Machines 


Jackman, J. W., and Co 
Samuelson and Co., La 


Oil Cans: 


Moseley, D., and Sons, Kaye, J., and Sons, Ld 
Indicators : Oil Engines : 

Crosby Steam Gage & Valve Co | annem pt Co., 
Injectors & S| Campbell Gas Co., Ld 
nm) Ejecto | Crossley Brot there La 


Davies and Metcalfe, Ld 
Green and Pou ding, Ld 
Gresham and C-aven, Ld 
Holden and Brooke, La 
Klinger, R., and 

Wilcox, W. i, and Co., Ld 


Inks, Drawing: 
Higgins and Co 


Inspecting Engineer Baker’s Patent Appliances,Ld 
Price, J. i and Co. 


aigh, W. B., * 
l d Brooke, 
Insurance: Ho Sen and brooke, Ld 
Railway Passengers Assur- \Oil-gas Apparatus :| 
ance,Corporation Mansfield E., and Sons 


Vulcan Boiler fen Co 
Iron and Steel Oil Launches : 


Dudbridge Ironworks, Ld 
—— and Rew La 


= ms 
= cand Padmore, Ld 
Hornsby —— eg 
Mirrlees W . La 
Pollock, W hyte eat “Waddel 
Tangyes Limi 

Vosper and Co., La 


Oil Extractors: 


| 


Vosper ari Co., 
orks PI Plant: 
Atrill, C., and e, 'Oilless ea 
Head, Wrightson Sty Co., ° 
eam : and Bearings: 
Lowca Engineering Co., Ld | Fleming, Birkby & Goodall,Ld/| 


Perry, T., and Son, La 
Iron Buildings 


Ash, J., and Son 
‘Ashmore, Benson, org 081 


‘Oil Mill Machinery : 
| Rose, Downs & Thompson, La! 

















Hurst, James, Ld 
Price 


Barrowfield Ironworks, ld 's Patent Candle Co 
Braby, F., and Co | Stern-Sonneborn Oil Co 
Bruce and Still, a | Trier Brothers 


cs de Structural Iron Co., Ld 
Darlington ee to 


‘Packing, Metallic: 


Grover and Cooper, E., and Co., 
Handyside and Cc , Ld Dress a d "Bor +7 
Hill and Smith Hobdell, Way and 


, La 
iudson, Co. Sasepenes 
ulburd Higinesting Co 


ysaght, J., Ld 
Maine A. and J., sea 








orton, F. -y Ld | Klinger, R., an 
Piggott, : » ad Se" la Lancaster and Tonge, Ld 
Rowell, D., and Co Moseley, D., and 
Walker Brothers, Ld United Asbestos Co., 
U.K. Metallic Packing Synd. 
Jointing U.S. Metallic Se. la 
ng and “y Walker, J., and Co 
inger, R., an Paints : 
ky Co., Ld | Morris and West 
Moor and Co Silicate Paint Vo 
benno acta Painting Machines: 
\Laundry Machinery:| Wels 4. ©., and Co 
Bradford, T.,and Co. Patent Agents: 
Summerscales, W., and Sons 
Tullis, D. and'J., Ld Aenean, 2 Fic 208 Sen 
J id mg 
Lead Machinery : Redfern, @. F., and Co 
Wilson, J., and Son oes — _ 
Watkin, S., Son and Groves 


Pattern Makers: 


Brown, D., and Sons, Ld 


Gimson and Co., Ld 
Holt and Willetts 
Smith and Stevens 


Sykes HL aco,1a |Pattern Wood: 
Youngs Owen J., and Sons Ld 
Light: Pens and Pencils: 


Wells, A. C., and Co 
Lithographers : 


Cook and Hammond 


Gillott J. and Son 


Photo Printing: 


Halden, J., and Co 





Pearson and Knowles Coal Co! 


Co., Ld | 














Fae, See Iron : 4 |Sand Washers : \Tools (c ontinued); 
leshall ‘ail Co | Sree uth; B- oe and iy Ld 
Danie’ 
| Pile Drivers: Saw i Mill Machinery Baie and Sellers Ld 
Lidgerwood Manuf'g Co oodworking| Deri Sa fr ant Grace, La 
Nasmyth, Wilson and Co., Ld) Machinery) | De Berg and %0., ld 
mpster, Moore and C 
Piles, Steel ‘Serewing Tackle: | {eap, J., snd 
and Concrete :| chatwin, T | Hetherington, J., & Sons, La 
Williams, S.,and Sons,Ld | Hulse and Co., Ld | Hill, Isaac and 
Pi I &S 1 Widdowson, J. H. | u ont Co., La 
pes, Iron tee 2 | Jones & Lamson Machine Co 
Clayton, Son and Co., Ld 'Shafting : ° | eh ane ee 1a 
Laidlaw, R., and Son’ | Crowther, H., and Sons | net od Machine? ToolCo., La 
Mechan and Sons Govan Shafting Co | Loewe, L., and Co., Ld 
Piggott, T., and Co., Harpers Limi! | Melhniah 
Stewarts and Li joyds, 7) | Platt. S., Ld fiche be Cs Tool ay la 
Pistons: : ‘W., and 
Lancaster and Tonge, Ld Shearing Machines:) Mut, W4@ v4 
Lockwood and Carlisle, Ld Jones, Geo., Ld | - 2 Son 
Perry, T., and Son, La rial and bo ee 
Plummer Blocks: | oe an 
‘Sheet Metal Work: | » C.; and bons 
Jardine. J. | Reinecker, J. E. 
Unbreakable Pulley Co.,Ld | Donovan and Co.. Ld | shards, G., and Co., Ld 
Wigglesworth, F.,and Co. Ld| Standard Engineer. ng Co., Idi | = T., Cents ‘tis 
uchardt an a 
Pneumatic Tools: ‘Shunting Levers: jelig, Sonnenthal, and Co 
| one Pneumatic Tool Taare Patent Shunting) Smith Gnd Davaates. La 
Globe Pneumatic Engineering | 4 Hugi, 'd 
Howard Pneumatic Eng’ — Soda Wate e's. gs and Sons “t Sete 
Indust Bogincaiae A Machinery : - pasos tri 
acdonald, J., and Son 
} Pneumatic Engineering Barnett and Foster WwW U8: Metattic ic Packing Co, h 
ppuiances Co | War? 
Ross, R. G., and Son |Steam Engines: | Webste x and Bennett, 
) steed, C., and 
|Powder Coal Plant: Brazil, Holborow and Straker| Ww ci aap igi: te 


Brit. W: gery er Co 
B 


Cole, Marchent & & Morley, La Traction Engines 
Allen, mA G., —_ Co 


man, A., 
Burrell, C ring bk 


Schwartzkopff Firing Synd. 

| Presses : be 
5 Easton and ieemer, 

i yey Galloways Limited 





Rhodes, J., and Sons, Ld Fowler, = ” and Co 
Taylor and Challen, Ld Hindley, K. S., a Sons Ransomes, Sims and Jefferies 
| poe J. ~, and Co 
. an 
Printing and mae, te Tube-mzaking 
Stationery :| ansomes, Sims and Jefferies Machines: 
Reveirs, Geo. Reader, E., and Sons, Ld Fielding and Platt, Ld 
Reavell and Co., Ld Jones, George, La 
Pulleys . Robey and Co., Ld 
: and Dunéan Tube Mills: 
Bagshaw, J., and Sons, Ld Ruston, Proctor and Co., Ld 
mg H., and sd Samuelson and Co., Ld | Newell, E., and Co., La 
ouglas, wson Stewart, D., and Co., La 
Garnett, P. and C., Ld Tangyes Litnited Tubes: 
Gimson and Co. . er, E. R. and F., Ld Aird, Aird, Joseph 


Harpers Limited 
Mackies, Ld 
Reid, W., and Co 


Birmingham Battery & Meta 
British Mannesmann Tube Co 


Willans and Robinson, Ld 
Wilson, 


Smith and Grace | 
Unbreakable Pulley Co,, Ld. |\Steam Launehes: Broughton Copper Co., Ld 
| Galloways Limited 
Pulverisers and | Galli, AB, Ld’ | Grice, Grice and Son 
| y owell an 
uartz ;) Fleming and Ferguson, ld Lewis, F.. and Sons 
| BBradley Pulveriser bony al Piggott, T., and Co., La 


Co 
Schwartzkopff Coai Dust Fir- Russell, James, and Son 














Simons, W., and Co., Ld usse! 
ing Syndicate Simpson, Strickland and Co Russell, Jno.. Lloyd.’ iy 
|Pumps : ° | Yarrow and Co., Ld Weldless Steel Tube Co., La 
Allen, W. H., Son pees La f 
| Bales, W. Hl and Co. Steam Separators: Turbines (see Fans) 
Batchelor, B.D. Haigh, W. B., and Co 
Brackett, F: W.. and Co Holden and Brooke, Ld Turnstiles : 
Caird an Lancaster and Tonge, Ld ls.er, C., and Co 
Cameron, J * Sse Le Grand and Sutelift 
thers, an 
Dochrane, John nw Steam Traps Vacuum Pumps 
rum oo British wa cee la 
Drysdale, J., and Co Hobdell, Way and Co.,Ld | Brackett, F- WW. and Oo 
an, J., Sry Sons la caster and Tonge, Ld water ers 
eming an ‘erguson, Marsd Joh ° 
Glentield and Kennedy, La ee ea Valve Makers: 
Gwynnes Limi . 
fall, J.P.,and Sons, Peterboro ‘Steel : | Aatton Valve Go - 
| Hathorn, Davey and Co., Allen, Edgar, and Co., Ld Auld, D., and Son 
Hayward-Tyl ler and Co Armstrong, Whitworth & Co | Breuer, H., and 
Hughes and Lancaster " Beardmore, W., and Co by Steam & Valv 
| Marx, J., and Co Brown, Bayleys Steel Works,| Turnbull, A., an Go, La 
| Mather and Platt, Ld Brown, J. and Co., Ld Woods, H., and 
| Mumford, A. G., Butterley Co., Ld 
Nasmyth, Wilson and Co.,Ld| Cammelf, Laird and ..Ld | Ventilators: 
Owens, S., and Co Carbrook Ayr Works : 
| Pearn, F., and Co., 1d Colville, D., and Sons, Ld Boyle, R., and Son 
| Pubonnoter a ing Co Firt , and Sons, | 
| Reader, E.. 3 .i Hadtield’s Steel enter Co Vuleanite : - 
| Ric mB. ’ wy Co” Howell and Co., Winter, F. 
, and Co., Ld Jessop, W., and Sons, Sheffield | 
Tangyes "Luinived Rogerson, J., and Co |Warships: 
Thwaites Brothers, Ld spencer, J., and Sons 
Warner, R., and Co 1 Company of Scotland Cammel, Laird and Co., La 
Weir, G. and J., Ld Stewarts and Lloyds, Ld : 
| Westinghouse Brake Co., Ld n, T., and Son | Washers: 


Vickers, Soa and Maxim, Ld| — J. and H, 


Wilson, son, J., and Son rover and Co., Ld 


Bex rthington Pump Co, ld Steel Structural | Waste and Oil 
Pyrometers : Wor Restoring Plants: 
Crompton and Co., Ld [ag Ly re “ ‘| Pal, M., and Co 
Railway Plant: | ne ere |Watches: 


-Askham a and Wilson, Ld 


Stills a 
r, sand Go. - a > 
Birch, Jan and Co Distilling Plant: 


Smith, S., and Son, Ld 


Water Purification 
and Softening: 


















Contin 1 Rail ° nt So Pontifex and Wood 
Cray aor . Limited a | pois Foe SAgpiuanes - 
| Dennis, 'W. F.,and Co Stokers,Mechanical, Mather and Piatt, La 
| Dick, Kerr and Co., Ld &e.: e Paterson ineering Co., Ld 
j Findlay, A,, and Co Pulsometer giceering Uo 
| Fowler, J., and Co., Ld Peonis, 5 E., ana Co. ao | Royles, Ld 
post peng. Engin’ @ Co == “ee Wright, H. T., Bros., Ld 
Griffith, W., and Sons Proctor, : ay Water Wheels 
Harrison and Camm, Ld F. 
| udson | Sto B ak e (see ‘ans) 
sca Foundry Co ne breakers: 
| Kerr, Stuart and Co., Ld Baxter, W. H., Ld Weighing 
Laycock, W. S., La Goodwin, Rersby and Co } achinery : 
| Leeds Forge Co., Ld Marsden, H. R. Bennis, E., and Uo., Lo 
«| Maclel = -* W., Ld | Mason Bros. Denison, $., and Son, Ld | 
McLachlan and Co” ‘Suction Gas Plant | “@ a 
Midland Railway CarriageCo | . | Spencer, Jas., and Co 
| Patent Shaft and Asletree Co (see Gas Engines) | oT 
| ee “yy Rt oe La| | Weldin : 
Btableford and Go ‘Sugar Machinery: | Thermit Bittea 
| ek. T., and Sons, Ld} Blake, Barclay and Co | Wheels : 
| United Electric Car Co., Ld Manlove, Alliott and 1 Co. ta Brows, D.. — Sons, la 
| lrTiees atson 
Rams, Hydraulic: | Stewart, D., and Uo, Ld | cee een ane Co 
e, J. | Urquhart, Lindsay & Co., Le 
| ace ae |Superheaters: laa sas 
. Central Marine Engine Works . 
Reducing Valves: Cruse Superheater Co | Clarke, Chapman :nd Co., Ld 
Royles Limited Galloways Limited ‘Wind En es: © 
Rethigenating Tanks: | Warner, R., and 
ery: 2| Ash, J. + and S gon “e | Williams, ren and Co 
arri Works H. , F., and ; 
7 Fontion snd Son Sons id. Glavin, Son and'Go La ‘Wire & Wire Ropes: 
an vi an 
Haslam Foundry and Engi-| Newton, _ & Co., La Qadcek, , and Co 
Linde British R Refrigeration | Felten and panes. 1a 
nde e an eC 
Co Time Checkers: Houghton, W.D.,and 
Pulsom Se Co | Liewellin’s Machine t, J. and E., Ld 
— poesacouanaaae ‘Wire (Insulated) 
Rock Drills : Tools: | Johnson and Phillips 
aw, an 
oT Oe \Wood Engravers 
Rolls and Rolling : | guin Sei, and Gon, 54 
Mill Plant 
Akrill, C., and Co., La |Wood Serews 
Krupp-Crusonwerk, F. | and Rivets: 
Roofs(see Iron Build’gs)| | Guest, Keen & Nettlefolds La 
Rust Preventer: | ee es : 
Eley Bros. Ld | Ransome, d ©, la 4 
Robinson, T., an ms, 
Sand Mixers: Wadkin and 





Hall, J. 8., and Co., Ld White, T , and Son 
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Fuller, Horsey, Sons & Cassell, 


BILLITER-SQUARE, LONDON, 8.0. 
ESTABLISHED 1807, 
AUCTIONEERS, VALUERS, AND SURVEYORS 
MILLS AND MANUPACTORIES 
PLANT AND MACHINERY, 
WHARVES AND WAREHOUSES, 
Telezraphic Address—* FULLER Horsky, wegen 


Telephone No. 746 Avenue. 


H.M. DOCKYARD, PORTSMOUTH. 
Leos Horsey, “Bons & Cassell 





BY ORDER 4 THE LORDS 1 amas cae 
Fate iastructed to SELL _ by AUCTION at H.M. Dock- 


te Tt 
rtsmouth, me TU “tts July 10th, and following days, 


it Sore oa ° LD aN 

os D AND. SURPLUS STORES, 
and tons old rope and paper stuff, 50 tons canvas rags 
an 


tt 70 tons coal sacks, 7 tons bunting, 490 leathe: 
ines old leather and india-rubber, = sera) . 
ns lead and zinc ashes and 
steel, 800 


a wire 
rope, 70 tons trical gear various, 
2 tons aba metal, 3 boats’ boilers, 2 boats’ eagines, 2 16°25in. 
= coas 1 sailig oe x. A 9 pt ee ae 


wat Ge tools, Tnetudtag ta lathes, , diling, shapt ond aa ae 
machines iron and wi jock Eells, oil drums, 
stock: dies, - —— 65 ships’ anchors, 81 stocks for 
ditto, loads old timber and firewood, 3 tons tallow, ships’ 
— ~ aia carpets, blankets, curtains, and numerous other 


to and on morni 
59 be kad at the Dock ard,and 
2256 


“nay ‘be viewed three  ptntory J 

of sale. Mea oe ery 

of Messrs, FULLE: ion EY, SONS and CASS 
Bini Niter-square, London, E. Cc. 

Re Brooke, a. and Spiller ( Ltd. \— By order of the High 
Court of Justice. — Freehold. Waterside Manufacturing 
Property at Hackney Wick.—With possession.—Messrs. 


Fuller, Horsey, Sons & Cassell 


will (unless disposed of by private treaty 
offer for SALE by Pocriox. 2 at the Mart, Tokenhouse-yard. 
E.C., on WEDNESDAY, July 18th, at One o'clock precisely, 
the following 

FREEHOLD WATERSIDE FACTORIES, 
known as the ATLAS ANILINE COLOUR and PRINTING 
INK WORKS, sicuate on the Windsor-road, Hackney Wick, 
N.E., which wid be otfered first in one lot, and if not thus sold, 
then in ya lots, as under 

LOT L— a FREEGOLD FACTORY, having a frontage to 
Windsor-road of 138ft., to the H ackney Cat Navigation of 
127ft , and a ground area of abouts 54,00 sq. ft., of which about 
$0,000 sq. ft. are covered with su>stantial ground floor brick 
Lore a FREEHOLD ae. My a road yr 
Sfout 75,006 oq fe The fe Suge ie wake ot hae 
abou are mostly of brick, ot 
ground Boor sah gated Gover at ares of about 3800 na - 

ACTORY, having a A 
7ft., to Ste i Hackney Cut of 250ft., and an area of 
over == acres, of which 14,000 sq. ft. are covered with ground- 

brick a including boiler: “house, fitted with two 
ilers. 

Note.—The of the fi will have the o tion 
of taking over the fixed plant and 'y in their : 
lots, at a fixed sum to be stated in the jars, and in the 
ev —_ of their — "seesagremee b this option the vendor will remove 
suc 

The works may be io eipeuh by orders to be obtained of the 
Auctioneers; plans and conditions of sale 
Morley, Shirreff and vo. , Solicitors, 

“ag E.C.; of Messrs. Michael Abrahams, Sons and 
= Solicitors, 5, Tokenhouse-vard, E.C.; of Messrs. Baillie 

Co., ee 15, tb George street, Mansion House, E.C.; of 
the the Liquidator, J = F.C.A., 103, Cannon- 
; of thet Rocaiver H. Wingfield, E3q., F.C.A. a 

Messrs. Fairbairn and Wi RSET So a, Cannon- street, E.C.; 


of Messrs. FULLER, HO NS and CASSELL, 1 i 
Re ho Birnbaum and Son (Ltd). —By order of the irate tn 
Holders, ‘reehold 


hola 





i 











Billiter-square, E.v. 
Manufacturing 


— at Old Ford, with Immediate possession.— Messrs. 


Ful ler, Horsey, Sous & Cassell 
will juntos Keone y disposed of) offer for SALE by 
AUCTION, on the ises, on 1UESDAY, July 24th, at 
Eleven o’ciock precisely, the WICK-LANE RU SBER WORKS, 
Vid Ford, E., first in Une he and if not thus sold, then in 
Two Lots, as under, the follo 

REEHOLD FACTORIES: 

LOT 1.—The WICK-LANE RUBBER WORKS, having a 
frontage to Smeed-road of 192ft., and return frontages to Dace- 
roai and i ears. and occupying a ground area of ~— 
38,890 square feet, with substantial brick buildings of 
ground f Soer only, well I saat and conveniently arrang - 
ies a = — of about 45,00: 

LOTHING FACTORY on the opposite side 
of Smeed- want edeumeahdting with the above works by means 
of two bridges), having an extensive fron thereto, and also 
te Dace-road, occu: a a ground area of ut 15.200 square 

feet, mostly cove: th substantial brick buildings, excep- 
tionally well lighted, containing a floor space of about 25,000ft. 

The works may be viewed by orders, to be obtained of the 





Auction: and pene. and conditions of sale had 
of Messrs. Gribble and Co., icitors, 38, ord-row, W.C.; 
of R. F. W. Fincham, 3, Warwick-court, Holborn, 


W.C.; and of Messrs. arts HORSEY, 
CASSELL, 11, Billiter-square, E. 


R> B. Birnbaum and Son, Ltd.—By order of the Truste2s for 
tke Debenture Holders—To India-rubber Manufacturers, 
bec mg eae been pened Canvas and Clothing Manufac- 
turers, Engineers, others.— Messrs. 


a Horsey, Sons & Cassell 


Ba ~ seepeiey to SELL ia by AUCTION, in lots, on the 
Dace-road and Smeed-road, Wick-lane, Old Ford, E. 
fately in in the occupation 07 M m and om 
td.), on TUESDAY, July 24th, at Eleven o'clock precise 
INDIARU BBER PLANT AND MACHIN ERY" 
ding two three dough mixers, two dough 
pase, 16 pairs washing, grinding, mixing, and solution 
rolls, two sets calender rolis, sifting and dressing machines, 
measuring and bling machines, 15 spreading machines, 
7 Cin. printing machine, with pair diagonal engines, three farina 
machines, sulphuring machine, four vuleanising cylinders, dry- 
ing machines and epee! cylinders, six screw presses, 12 eye- 
pm, Be and cutting machines, 90 sewing machines, 10 jacket 
ot plates, &c., drying rooms and fittings, zinc-covered 
aomeernd and deal-cutting benches, iron and wood dough 
boxes, &c., five jathes, planing, drilling, and screwing machines, 
engineers’ and smiths’ tools, saw bench, mortising machine, 
two cor en Lancashire and muititubular boilers, Tangye's 
“ spec steam pump, 10 tanks and cisterns, five horizontal 
and a vertical steam engines, four electric motors, well and 
other pumps, six hoists, lifts and cranes, shafting, pulleys, 
leather and other driving bands, weighing machines, vices, 
benches and fittin steam and water piping, coils, and fit: 
infty ne two safes, office furniture, and other effects 

mec and —T had, as in proceere acdver- 

PR dd ms _ 2259 


Railwa vi rc Soritehoe and Crossings, 


mg oy CRANES, ee 
pena FOUNDRY at Ph ENCUN RING CO., Newport, Mon. 
don e, Cannon-street, 


SONS and 
2258 











Office : 10, Bush-lan E.C. (Spl) nxl58 
Filectric Pump and Hoist Gears. 


See Advertisement, last week, page 58. 


GIMSON anp CO., LEICESTER, Lunrep 
VULCAN ROAD, LEICESTER. Bx Y74 


CEMENT MACHINERY. 


ge Newell and Co, Ltd., 


MISTERTON, GAINSBORO. havin = spare 
expert staff, are PREPARED to = PPLY NBCES 
SARY MACHINERY, also 


Wy ed 
Advise upon Sites, Raw oral 
THE EDWARDS 


PATENT AIR PUMP. 


For Illustraions see June 15 (page 82). (Spl Bkg8 
3 and 5. CROWN-COURT. OLD BROAD-STKEET, E.C. 


YARROW’S 
WATER-TUBE BOILEKS 


SEE ILLUSTRATED AD VERTISEMENT APPEARING 




















THE ENGINEER 






June 29, 1906 











Third Edition. thoroughly Revised. we numerous I!ustra- 
tions and 13 Lithograp! ie “Plate: 
“Sounp, stuPne, rei.” — The a a 


HE DESIGN OF BEAMS, 
- GIRDERS, adc COLUMNS IN MACHINES AND 
STRUCTURES. + — os p Graphic Statics. By 
WM. H. ATHERTON, oa 
“An cbenaiie 1 oe amie to be subject,” "—Scotsman. 


(HE DESIGN OF STRUCTURES. 


A Practical Treatise on the Building of Bridges, monte, 
Revised and 


&. By S ANGLIN, C.E. Fourth Edition, 
Enlarged. 16s. 
“The best text-book ch the subject."— Mechanical World. 
ONSTRUCTBIONAL STEEL- | 
' Pa age Being Notegon the Principles of et oad 
Methods and ool of Manufacture. 
PARNSWORTH. Tlustrate 103, 6d. net 


“ Will be found of value to all architec ts and engineers. "— 
Building Nees. 


pock ENGINEERING. The} 
Principles and Practice of. By BRYSSON CUNNING- 
HAM, B.E., A.M. Inst. C.E. With "M Plates and 468 other 
Iiustrations. 30s. net. 

« A most important standard work.”—Steamship. 


LONDON: CHARLES GRIFFIN & CO., 





L D., 


| tion of Water, 
net. 


By R, E. MIDDLETON, M. Inst, C.E. 8s. 64, 


compendium of the subject.”"—Page’s 


} “An  exceileat 
MACHINERY (Steam 


Mayazine. 
By HENRY DAVEY, M, Inst. 


P UMPING 
at Your Pressure). 
M.I. h. E., F.G.S., &. Second Edition, ’ Enlarged. 
ke ae fully inestrarst. 2ls, net. 
“The best and most practical treatise."—Mtnlng Journal. 


((NENTRAL ELECTRICAL 
| \“ STATIONS. | Their Design ee 2 Manage- 
ment. By CHAS. H. WORBDINGHAM, A.K.C. ye _— Cc. 
Second Edition, Revised, Fully Illustrated. 24s. 


“Can be recommended heartily." —Power. 


)LECTRICITY METERS. By 


4 HENRY G. SOLOMON, A.M. Inst. E. E. In large 8vo. 
| With 334 Pages and 307 Illustrations. 16s. ne 
“Excellent, detailed, ant enti "—Klectrical 


Bngince.. 


) LECTRICITY CONTROL A 

Treatise on Electric Switchgear, and oer of 

at ct oe Ry LEONARD ANDREWS, A.M. 
Inst. C.F, .E.E. 12s. 6c. net. 


Excellent.” —The Electrician. 


EXETER STREET, “STRAND, W.C. 8x30 


. a - eet 
CHARLES GRIFFIN & CO., Lrp., PUBLISHERS. Wren tsdorat tananses Price and Qo, 
LOCOMOTIVE ENGIN EERING | HXPRAo} LIC POWER AND Miaka 
Second ition, aodeek Ver Po a kt lust Rr s Thea Hidiaene ‘enter ery MECHANICAL AND ELECTRICAL 

“The dard work on this important subjec tailway ith ‘ates, 34a. i “a 
Magazine _ ‘ : . pope uate icaceaames a “The ears work onthe applications of water power,”— [* VALUERS, 

RIDGE CONSTRUCTION. Alyyrampn ' ARBITRATORS, anp 
Dita toa my jr claxtos ripuan | WATER | SUPPLY. | A snabtuctical AUCTIONEERS. 


We also make a speciality of, and invite confidentin 
communications in 
ENGINEERING PARTNERSHIPS 
from FIRMS OF GOOD REPUTE and 
PRACTICAL ENGINEERS WITH CAPITAL, 
London :—46, WATLING STREET, E.C, 
Manchester :—-ALBERT CHAMBERS, ALBERT SQUAR 
Telephones—6077 Bank, London ; 3218 Central, ‘Soutien, 
‘Telegrame—" Indices,” London ; “ Indicator,” Manchester 








Re The Goodfellow Engineering Co., Limited, in Liquidation. 


For Sale as a Goin oncern, 


the ENGINEERING BUSIN carried on by he 
above Company, and now in full operation. The works are 
well situated in i Ge Cheshire, and comprise about 20,000 
square yards of land, partly freehold and partly long leasehold, 
subject to ground rents amounting in the aggregate 1: 
£79 14s, r annum, situated conveniently near tw. 
branches of the Great Central Railway. The balldings com 
prise heavy and light machine shops, smithy, pattern ; op, 
erecting shop with 40-ton power crane, millwrights’ shop, br 
foundry, electrical winater shop, pattern and general stores 
offices, timekeeper’s cottage, stabies, &c., together with a larg. 
and extensive plant suita) table for high- class engines and mil! 
wrighting work.—For further particulars and orders to view 
apply to Messrs, David Smith, Garnett and Co., Chartered 
Accountants, 22, Booth-street ; ‘Messrs. Bayley Wood and Co., 
Chartered Accountants, 6, Booth-street ; Messrs. Goulty and 
G 37, Brown-street; and Mr. Robert 








IN PREPARATION, 


(leanings from Patent Laws of 
ALL COUNTRIES. 
By W. LLOYD WISE, F.R.G.S., Assoc. Inst. C.E., Fellow of 
. the Chartered Institute of Patent sone. 


London F. WISE-HOWORTH, 4, Lincoln’s-inn eke we w.c. 
ST 


NKS 


CONSTRUCTIONAL IRONWORK AN 


JOSEPH ASH & SON 
Rea Street South, gE RMINGHA AM. 


GALVANISERS 


~ STONE BREAKERS. 
‘BAXTER’S PATENTS ARE THE BEST. | 
(Spl) 3xl55 
W. H. BAXTER. LTD.. LERUS. 
BLAKE’S SELF-ACTING 


RAMS AND HYDRAMS. 


For Ratstra WaTER. 











SEND FOR CATALOGUE No. 16. 
J. BLAKE, LTD., ENGINEERS, 
ACCRINGTON, LANCS. ; x38] 
MANUPACTUMARA oF: — 
R. BOBY, CORN SCREENS, anv. 
MALTING APPLIANCES. 
BURY ST. EDMUNDS. 
U RALITE. 
The Best er ey for Ceilings, 
Parti Ma e in Slabs 
BRITISH URALITE COMPANY, LTD., 
50, Cannon-strect, Londén, EC. Bal 


BUCKTON TOOLS. 


See Illustrated Advertisement last week, page 15 


| OON VEYOR & ELEVATOR 00. 


ACCRINGTON. 





PAGE XI. 


Balll? 


MINING TOOLS, ROCK BORING MACHIN BS, | 
Large stocks. AND) DRILL STREL. Prompt detivery. 


THE HARDY PATENT PICK CO., LTD 
SHEFFIELD, ENGLAND. “wet 


HARPER’S LIST. 
en wate 
STEEL anp AC 


TRON. FORGIN GS FINISHED. 
HOLLOW CRANK AND OTHER SHAFTS. 
INCE FORGE co... LTD., WIGAN. 


ATR COMPRESSORS, | 
ROCK BORING MACHINERY. 


SCHRAM, HARKER anp CO., i aban 
CANNON-STREET IIOUSE, LONION, é 


TUBES & F FITTINGS | 


AIRD’S YS PATENT 


DOUBLY SECURE FLANGED TUBES 


HIGH-CLASS 


BOILER TUBES. 


LARGE SIZE LAP-WELDED TUBES, 
PLAIN OR GALVANISED, 
#45, STEAM, WATER TUBES & FITTINGS 


fOBULAR SEWER VENTILATING 
STANDARDS, &c., &c. 


JOSEPH AIRD, 
GREAT BRIDGE 
STAFFORDSHIRE. 


Lorpon: 46, QUEEN VICTORIA STREET. 
(Spl) ax 343 











3x107 | 











| | owe saw 


j Be Offices, 
YB. 


|} Kent. 


| stores, stabling, and b 


and Legg’ plant be greater part of wh 
| Messrs. Adiam an 


| of M 
~ | the. At TCTION ONEERS. Sittingbourne 


See Advertisement last week, | 


ROUGH or | 


Vor. ILBRITISH | *k iNGINE NE k ‘KING STANDARDS 


Issued by Authority of the i ‘Standards Committee. 
Contains COPPER CONDUCTORS and THICK BSBES c of 

DI-ELECTRIC TELEGRAPH MATERIAL, STANDA 

FOR og 8 MACHINERY, TUBULAR TRAMWAY 

POLES, TROLLEY GROO WI 


VE, and R 
Demy wee cloth 450 P: Price £1 5s. Volume ® pe 2ls, 
Vv Coane IL. net. Alsoon sale. Published by 
ERT ATKINSON (LONDON), Lowen, 


.C.  3n426 





__10, ES STREET, STRAND, 1 
| By order of the Executors of the late J. R. Pascoe, Esq. (Blyth 
and Pascoe), Poplar, K. 


essrs. J oseph Hibbardand Sons 


e been favoured with instructions to SELL by 
| AUCTION upon the Premises, Phcentx Sawmills, St. Leonard’s- 
road, Poplir, on TUESDAY, July 3rd, at One o'clock pre- 
cisely, the high-class MACHINERY, which includes 2 4-cutter 
planing ana moulding machines, large timber rack saw bench, 
bench, band saw, double deal frame, circular saw 
Elephant moulding machine, enginee s’ and other 





hes, 
| ee mortising machines, 2 4-cutter moulding machines, 


powerful overhead traveller, hand cranes, &.—On view day 
| prior and morning of sale, and catalogues obtained at the 
, 15, Newington-green, London, 

he Lease of Premises and cngines and Boilers A be 
offered for sale at same time. 


To Brewers, 
and others.—With 

urne, a valuable 
any description of business requiring 
situate in the centre of the town, within 
nd ten minutes of water carriage. 


essrs. Jackson and Sons have 


ived instructions to offer the above for SALE bi 
AU CTION, : at the Bull Hotel, Sittingbourne, on FRIDAY, 6t 
July, 1906, at Four o’cloek precisely, in One Lot. The property, 
which has a Oe Ip. of about 60ft. to the High-street, occupies 
an area of Oa. 2r. 19p., and comprises the RESIDENCE, No. _ 
High strect : the MoUs SE, No. 27, High-street, with offices anc 
| other than that in the occupation of Messrs. Honey- 

i and ; and a recentlyerected 12 QUARTER PLAN 
BREWERY, ‘having five storeys, conveniently built in the 
midst of a large y yard, and surrounded wi h ranges of nseful 

uildings. An arteman well gives an 

water. The bite ete the oy achinery 
fitted by 
, Bristol), is in Poy working poaditicn 

Parti — a conditiuns of sale, with plan, may be obtained 
inch and Winch, Solicitors, Chatham ; = 








M ure! ? 
ion. THE PEREWERY. © Sitting: 
ym ne rh , suitable for almost 
y inane premises, 
minutes of rai 


piy of 





str 





PR i HORSEY, SONS and CASSELL 
a specialty of the SALE and LETTING of 
a c ct Ories and Wharves.|s 
REGISTER (established 1807) forwarded on 
application. 
ll, BILLITER-SQUARE, E.C. 


Offices : 2243 





| Fr eehold Factory Site of 46,000 


square feet at St. Albans, almost adjoining the G.N. 


Railway Co.’s Goods, bt, tobe SOLD. Extensive frontages 


| to three roads.—For terms apply to FULLER, cas 


CO., 11, Billiter-square, E.C 
Freehold Engineering Works on 


the Great Northern Railway, within an hour’s journey 
of London, to be SOLD. Ground areas 30, oo 10, — 
feet respectively. Buildings substantial, in good re 

Labour c i and plentiful. Rates low.— ru LLER, HonsEY 
and CO., Billiter-square, F.C. 





Innes, Solicitor, 10, Norfolk:street ; or to Messrs. W HEATLE) 
KIRK, PRICE and Co., 16, Albert- -aquare—all of Manchester. 


Going Concern in Full Work. 


ma SHIPBUILDING and MARINE ENGI. 
NEERING = with ample pe ae extensive 
modern buildi lant, employing hands, established 
connection, for ISPOSAL L under exceptional circumstances. 
- ae fide wary may _ full confidential information 
upo pd eT to Messrs. WHEATLEY KIRK, reais and 
Cv. nae Tatling-atrect, London, E.C. as 


By oder of the Gas Light and Coke Compauy.— King’s 
Cross.—In_ a valuable position, contignous to the City 
and West a eg 14 acres of Freehold Land, with exten- 
sive road and canal frontages, suitable for a Goods Depot or 
the erection of ki Works, es or Warehouse 








Premises.—With possession.— Messrs. 
Farebrotter, Ellis, Egerton, 
BREACH, GALSWORTHY and CO., will 


| SELL by 
—,. ange me age yard, E.C., on THURs.- 
DAY, July 26th, 1906, a 0 o'clock precisely, in eal lot, the 
eligible TREEHOLD BUILDING SITE, entered from Con- 
greve-street, extending to and having a frontage of over 240ft. 
to York-road and J00ft. to the Regent's Canal. The buildings 
now on the land abut upon York-road, and comprise a substan- 
tial warehouse of three floors anda large double dwelling-house 
—e into a factory or offices. 
with plan a conditions of sale, may be had of 
Messrs. Wilde, Moore a Wigston, Solicitors, 21, College-hill, 
Cannon-str E.C. the Mart; and of ‘Messrs. FARE 
BROTHER, 1 ELLIS PB. CO., 29, Fleet- street, Temple- Pie ae c 


AUCTION, at the M 


By order of the Gas Light and Coke Company.—City of London 
‘(on the borders of).—A well-secured Freehold Rent of £1050 
per annum, arising out of the extensive Goods Depot, 
extending from Central-street to Pear-tree-street, Goswell- 
road, and occupying an area of wy an ‘acre. Leased to 
Messrs. C ‘aterson and Go. the above rent, for a 
term expiring 1990. = a Prechold ‘Bullding _ adjoining, 
having a frontage to Pear-tree-street of 190ft. by an average 
pS ae of 140ft., Be stable for a goods depot, or fur the erection 

facturing } s, or stabling.— Messrs. 








Frarel wother, Klis, Egerton, 
BREACH, GALAWORTHY and CO., wit SELL by 
AUCTION, at the } Mart, Tokenhouse-ya cA Ee , on THURS. 
DAY, July 26th, 1906, at Two o'clock prec , in one lot, the 


above exceptionally valuable F REEHUL D THO ERTY, occn- 
pying in its entiretyan area approaching one and three-quarter 


Particulars, with plan and conditions of sale, may be had of 
Messrs. Monier-Wiiliams and Robinson, Solicitors, 6 and 7, 
Great Tower-street, E.C.; at the Mart; and of Messrs. FARE- 
BROTHER, ELLIS and CO., 29, Fleet-street, Temple o_o 





order of the Gas Light and Coke Company.—Haggerston.— 
mportant Freehold Site of nearly two acres, unfettered by 
Sanient lights, renderingjthe entire area immediately available 


for building operations.— Messrs. 
arebiother, Ellis, | Egerton, 


BREACH, GALSWORTRY and CO. will SELL by 
AUCTION, at the Mart, Tokenhouse-yard, E C.,on ‘THURS. 
DAY, July 26th, 1906, at Two o'clock precisely, in one lot, an 
extensive area of FREEHOLD LAN .Cocupying & a 

sition just off Ki , possessing a frontage o! 

to Labui ; goumattect’ 166tt. to Brunswick-street, and 365ft. to 
the R t's Canal, with the additional advantage of a capital 
dock 120ft. long, forming an excellent lay-by for es. From 
the situation of the site and its contiguity to the City it affords 
unrivalled advantages for the erection of manufacturing or 
warehouse rota motor works, and garage, or it could be 
utilised for the building of smal!) house or artisans’ dwellings 
on the —_ a with wharves on the canal. The existing 

> ~4 peer and vacint possession will be given ou 





iW presi Ground-floor Factory 

at New Cross to be LET. Floor space 8000ft. Excep- 
— well lighted. Also a three-storey Warehouse, floor 
000ft. Cheap electric power availabie.—Full particulars 
| oF YULLER, HORSEY and CO., 11, Billiter-square, E. 2246 


(onstructional Ironworks on the 


Thames, equipped with up-to-date machinery, to be 
SOLD. Ground area, 31,000 square feet. oe aes substantial 
and well lighted. Floor spare about 10,000 e oe 
FULLER, HORSEY and Cu., UU, Billiter-square, ty Oe 


‘FACTORIES “attian as 


INLAND), WHARVES, 
WAREHOUSES, LAND, &c ey issued free by 
LEOPOLD PARME 


NS, 
Surve hy Auctioneers, and § callow i siesta ory 
Greshain-street, Bank, £.C., and Kilburn, Y 
Kagineering Works to be Let or 
SOLD, with power, 10 miles from Marble Arch; newly 
substantial construction ; 








built ; all ground floor ; top light ; 


adjoining canal ; railway siding can be had. Seven bays, soft. 

, offices, sheds, and land, in all a. acres. Power plant 
fitted. ”Tmmediate resession can be had.—Terms and plans of 
LEOPOLD FARMER and SONS, Surveyors and Factory 
Specialists, 46, Gresham-street, E.C., and Kilburn, N.W. 2194 





__For To Let advertisements see page Il. 
ENGINEERING Co., LD., 


LO W G WHITEHAVEN, ENG. 
TANK LOCOS., COLLIERY, 35404 
STEEL WORKS, & COAL-HANDLING PLANT. 


Tank Locomotives, 4 or 6 Wheels 


coupled. Spediention ae and workmansht to main 
jo eneinen A am he ly to R. and W. AWIRORN, LESLIE 


n (Spl) sx2 
tins Libumeaseed hdvertionsnont thls at sy 

















Purticulare, with, plan and*conditions of sale, may be had of 
Messrs. ——— Williams = Robinson, Solicitors, 6 and 7 7, 
Great Tower-st E.C the Mart ; and of Messrs FARE- 
BROTHER, ELLE ‘and’ co. 29, Fleet-street, E.C. 2ait 


Crowmarsh, Oxon,—About 2 miles from the Market Town of 
Wallingford.—The valuable FREEHOLD COMMERCIAL 
aban ick apap fgh known as the “ CROWMARSH MILLS,’ 

g position on the river Thames, near 
Benson foo with the poo ogg aoe — 
Orcha: eadows, Osier tages) 5 

and Out Buildings; also a valuable BU IL ‘DING t ITE, the 
whole ogi about 8a. 2r. 10p., will be SOLD by AUC- 

TION, by 


| pra in and Gale, at the Town 


Hall, Wallingford, on FRIDAY, July 13th, 1906, at Three 
ossession on completion. 








o'clock precisely, in three lots, with 
Particulars, plans, and conditions of sale may be obtained of 

Messrs. Burns and Berridge, Solicitors, 11, Old Broad-strect, 

London, E.C.; of Messrs. Twist and Sons, Solicitors, 16, 

Bereiee -street, Coventr or of the “AUCFIONEEES. 
Wallingford, Reading, and | Oxford. 


M:: John Price, M. L ‘Mech, E., 
a 

a pe hg Sea 

PRICE, Workington. ed 1876. 

Werk Undertaken —Peter 

London, ENOMEER en and Flock peeee uh, “bering iar having ise 

MANUFACTURE of any class of 

mal] quantitier. 


CHINERY in large end 
VALUATIONS. 


ood and Newland, 


SPRING-GARDENS, 1 MANCHESTEP. 
VALUERS aud AUCTIONEERS to Engineering an’ is at 


Partnerships and Transfer of Businesses negotiated. 














gs Hardy etic Separator 


ad D ee best Machine for Iron and Steel from 


id other Sen 
aie 3 HARDY PATENT PICK ~ wipes ANY, Liwirep, 
Suerriecp, Enovan: BK23 








DRAWINGS 
PHOTO- COP 





THIRD ISSUE OF EACH MO: 
“(Spl ax28) 


POPLAR, LONDON, 


THE LONDON DRAWING AND TRACING OFFICE, 98, 
TaLeruons -No. 1011 Honporn. Manager, J 


TRACINGS, 
LES © sux revs, LITHO. PRINTING. 


ony B. THORP. 


MODELS oF sBumoines, ae. 


Gray's Inn-road, W.C. (adjoining Holborn Town Hall), 
TRLEGRAMS— Diviprtore. Lonpon 





CARTOONS 23 § anp DIAGRAMS 
Committees, Public Meetings, &. 


Robert F.C J ert, J. Cook and Hammond 
LITHOG RAPHERS, des si pnt37 

pa a 
Sypyey Warrs as the Office of 


Gnonor Hernia, Graywake-p place, Fetter lene, 9 Sortatet, 





BUeeee ea core Ore, 3 fa'the. 




















